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PHILOLOGY. 


DIALECTS OF BOLIVIAN INDIANS. 


A Philological contribution from material gathered during three years residence in the 
Department of Beni, in Bolivia. 


EDWIN R. HEATH, M. D. 


In the northwestern part of Bolivia, along the rivers Beni, Mamore and 
Yacuma, there are various Indian tribes, some civilized, others still savage, each 
tribe having its own distinct language, even though living side by side, having 
constant intercourse and intermarrying. ‘The civilized tribes, living on the Ma- 
more and Yacuma Rivers, are the Cayuaba, Moima, Canichana and Trinitaria. 
The first named live in and about the village of Exaltacion. They are physically 
well formed, although short in stature, seldom exceeding five and a half feet, 
while the Mobimas, who live at Santa Ana on the the river Yacuma, twenty-nine 
miles further south, seldom ever are under six feet. The Canichanas resemble 
the Mobimas, in stature but differ in form, being leanand bony. The Trinitarias 
partake of the peculiarities of the other three tribes. The two last named reside 
at San Pedro and Trinidad, still further south of the others. The Mobimas have 
a preference for agriculture and stock raising. The Canichanas make the best 
cartmen, while the Cayuabas, Canichanas and Trinitarias make excellent boat- 
men. On the east side of the Mamore, from Exaltacion as far north as the 
mouth of the river Guapore or Itenez, are found the wandering tribe of Houbarayo 
savages. Their name is a terror to those who ascend and descend the river. 

V1—43 
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Many a paddler has ended his voyage by an arrow from their ambushes—nor 
does the owner of the boat escape them always. Opposite them, on the west 
side of the river, are the Chacobo savages, but extending further north, even to 
the river Beni. At one time they were a part of the Cayuaba Mission. Late 
years they have returned to their old barbaric ways. Ascending the Madiera 
River from San Antonio, in Brazil, the head of steamboat navigation the traveler 
has to guard himself from the Cangaparangas, who shot and wounded Peter 
Collins, one of the brothers who had the Madiera and Mamore R. R. in contract ; 
from the Carapuna and on the Mamore River from these two savage tribes. 

Well do we remember the anxious scrutiny of every bush and deeper shaded 
point. Very few are the stoppages when once south of the Guapore, the Indians 
willingly paddling from 1 A. M. torr P. M. Often have we seen them sound 
asleep, yet never missing a stroke of the paddle, even though they make from 
forty-five to fifty strokes per minute, all dipping their paddles in unison. One 
night, having camped on the Chacobo side, after supper, the fires being extin- 
guished, we all lay down for a good sleep. About 1 A. M. the crackling of a 
twig and sound of stealthy steps aroused the camp and all as quickly and noiseless- 
ly as possible took to the boats and paddled to the other side. Turning a bend 
in the river we came suddenly on a camp of the Houbarayos who were spending 
the night there. Taken by surprise they had no time to make an attack. ’Tisa 
question, which were the most frightened, they or our boatmen. The steersman 
immediately turned the boat away from the bank and it needed no order to make 
each paddle do its best. Reaching shallow water, some of the boatmen jumped 
overboard and held the boat till morning, changing duty in the water; as one be- 
came exhausted another took his place. Meanwhile we kept a close watch with 
our arms ready. As daylight came our danger passed, as none of these Indians 
will attack openly where there is any danger to themselves. At another time 
while ascending the Mamore with the two Indians and a small boat with whom 
and which the author had made the exploration of the river Beni, hugging the 
eastern shore to escape the currents, a voice as if some one was hallooing for as- 
sistance was heard. Carefully scanning the opposite bank, for some time, with 
powerful field-glasses, a naked Indian (Chacobo) was seen standing alone on a 
bit of sand-bar at the edge of the river. Besides calling he made signs for us to 
cross over to him. Seeing we paid no heed to him he ceased calling when there 
descended the bank from their ambush some twenty-five others each with their 
bow and arrows. 

On the river Beni, between 11° and 12° south latitude, are the small tribe of 
Pacavaras. ‘There are but four families left, consisting of from eighteen to thirty 
individuals each. Their skin is almost white, bodies well formed, and the women 
very handsome, features more Caucasian than Indian. ‘They pierce the septum 
of the nose and thrust feathers through it from each side making them look as if 
having heavy mustaches: The women wear small flaps or aprons. They attend 
to the planting, cooking, and every day go to the woods for their fuel, including 
a wood which, once set on fire, never goes out till consumed, even though cut 
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green. With this, they build a fire under their hammocks, the smoke of which 
protects them from the sand-flies and mosquitoes, while they loiter away the time, 
one in each end of the hammock with their feet hanging out each side as repre- 
sented in Orton’s Andes and the Amazons, a position often criticised as impossi- 
ble. They practice polygamy, every man having as many wives as he can pro- 
vide meat for. 

On the river Madidi, a few miles above its junction with the Beni, is the 
mission of Cavinas—about seventy individualls comprise the mission. Nearly 
every year they suffer loss from wandering cannibal tribes, probably the Araunas 
who live on the banks of the river Madre de Dios north and west of them. That 
the Araunas are cannibals is beyond a doubt. At one of their visits to the mis- 
sion one of the men went out to hunt, but returned empty handed, whereupon 
he went up to his wife, who was nursing a child, took it by the feet, dashed its 
brains out against the earth and cast the body upon the embers. When done, 
mother and all sat down to the feast. One could readily believe them to be can- 
nibals, as a more gaunt, ugly, small formed tribe is seldom seen. They wear the 
hair long and go naked and are greatly feared by the Pacavara and Cavinas In- 
dians. The Cavinas Indians use the Tacana language. In latitude 14° S., some 
twenty miles west of the river Beni is the village of Tumupasa and, northwest 
eighteen miles, that of Ysiamas. The former is the village where the civilized 
Tacana Indians live, the latter that of the uncivilized ones. Rumor says, they, 
having by chance found a stone bearing a remarkable resemblance to man, ac- 
cepted it as deity and yearly, during the dry season, assemble there and pass a 
few days feasting, drinking and dancing. What their ceremonies are, if any, is 
kept a secret. 

Opposite them, on the east side of the Beni, and some twelve miles from the 
river is the little town of Reyes. Here the Maropa tribe live, probably related 
to the Tacanas as the Portugese are to the Spaniards. The Maropas are a well 
formed and generally intelligent people, there being among the females many 
beautiful forms and faces. 

Some forty miles up the Beni is the mission of Muchanes; beyond that Santa 
Ana; and just above the junction of the rivers from Cochabamba and La Paz, 
(forming the Beni), and on the former, that of Covendo. These are composed 
of Mosetena Indians. Their language is Frenchy in its pronunciation. 

Falb, the German scientist, returning to .a Paz from a visit to these missions 
announced that he ‘‘ had found the origin of language.”” ‘The women of all these 
civilized tribes do their own spinning and weaving, in which they become experts. 

Their spindle is a small stick made of black palm pointed at both ends one of 
which is thrust through leather about a half inch. Seated on the ground with the 
left leg double. up, the leather end is inserted between the large toe and the one 
next to it and the stick is then rolled down the right thigh or along a stick of 
wood prepared expressly for that purpose. Many of the old women have the 
skin on the thigh thick like the soles of their bare feet. As soon as a child is 
born it is plunged into cold water. Among the Maropas, as soon as the mother 
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is well through with her parturition the father of the child goes to bed and the 
mother has to wait on him as if he were the one who had given birth to the 
child. If very sick they have their coffin made and placed in the house so as to 
be ready when needed. 

While in Santa Ana we were called to see a very sick Mobima chief. He 
resided in the country, but preferring to die in the village he had sent the measure 
for his coffin ahead. While examining the patient a man entered and to our sur- 
prise began to measure him. Comparison of his measurement with a string he 
held in his hand gave him to understand that the coffin he had just made was too 
short, upon which, he had supplicated the sick man to excuse his mistake and 
oblige him by not dying yet for an hour, as by that time he could rectify the 
mistake. Wait! was his parting word as he ran out of the house to his work- 
shop, and to his great satisfaction as he returned with the coffin, he found his 
chief still alive. All these civilized tribes are very cleanly as to their persons and 
dress. 

To this article is appended a comparative vocabulary of languages. The 
words selected are from the 211 words adopted by the Smithsonian Institution. 
Care has been taken to perfect the words so that they may be of use to travelers 
and persons studying languages. The Mobima idiom was first obtained from the 
Indians themselves and then read to Mrs. Cornelia Serabia de Suarez, an educated 
lady, who corrected the words, spelling and meaning of many. 

The Canichana was corrected by Don Hugo Boger, a German and fine lin- 
guist, long resident there. The Maropa by Mrs. Fetterman, a Bolivian lady who 
learned it as her native tongue. ‘The Jacana and Mosetana by the Padres of the 
missions. The sounds of the vowels and letters are after the rules of the Spanish 
language. The foot notes will assist one to understand them. It will be seen that 
there is a great similarity between the Maropaand ‘Tacana idioms. ‘The Maropas 
have many words that have significations widely different. Etra means bone 
and also hair. Biya means a louse, wasp or urine. The Pacavaras count by 
doubling into the palm of the hands the thumb and fingers repeating the word 
nata as each is moved till the last, when they say echasu. Pointing to each toe 
in succession and repeating nata, echasu, they count totwenty. Further numer- 
ation is made by repetitions of the same twenty counts. The wanting numerals 
of the other tribes are made by using the Spanish. 

Don Francisco Keller in his ‘‘ Amazon and Madeira Rivers,”’ gives a short 
comparative vocabulary and Orton copies it, but they have greatly been misled 
by some one, as reference to this vocabulary will prove. | Keller was in Exaltacion 
and Trinidad but a short time. ‘The author spent two years carefully perfecting 


his work. 














“wuU-g 
ana 

“td-34-o1 
“Bp-9n® 

"213-1 | 

*BU-B-H 
*tay-vub-V 
*[d-9-TA- 
naAp-aDAp-B1- A 
“el-BD 


‘orpuy 
“eu-9}-vu-on% 


“(ystuedg) 


“up-np-eul- -on® 
*noo-Bu ont 


*ld-JU-O-vUI-an% 
*eu-ypd-vnb-vq-1uO 














*eu-nd-enb-vq-1uO 


o-oo) 
5 ci ange 
*ju-gnb-a-vrut-and_ 
‘TA-BA-BUI-ONY 
“ei-ynb-eu-and, 


“e1-pnb-eul-ont 
°@4-T1-BUl-93] 
*84-B]-VUI-9Y] 


*Ip-Jqo-ou-vu-B; 
*su-nd-G 
‘ou-¥ 
*el-9 | 


nu- -ys-oa| 
"BI O4-9],| 
“ru-guy) 
*BUu-9S8] 
“*BU-v t| 
*ya-Inb-oy | 
‘O1-90} 
*tnb-sv. ™ 


"ON 
| 


*T-ep 

“rep 

*ed-vg 

‘ed-Bq 
*BU-B-TU-G-1}-ShL. 
“Us-O8 
‘onb-vq-1ul-O 


“nq-YS-n 
‘anb-gs J, 








VNYOVIL 


‘VUVAVOVd | 





(vu-v)] 


————y, 


nee 
“uyA-U0TK | 
aan 


*ryop-n {| 

"a X-U) £-09f | 
*[IJO}-URd-d.1-9( 

| 

“LUD JO*SIS VA-IS-9K| 

“ITD JO-STIS OA-IS-9 KX} 

*}IS-QA-1YO*JOR 


“*q15-OA-TT]O-JO 4h 


*OU-VU-B-IS-0 


*NUI-CU-Y-IS-9 | 
| 
1yo-39 x 
sugyd-as-o X! 
‘Tyo-yagn-11y9-10 {| 
*OZ-Js-O K| 


“nul-Bu- 


*(OU-OU) 9Z-TiO-19 
*NUI-NUI-ISs-9 


“NUI-NUE- TY9-J9 X | 
-tnb-avyot) veu-v Nx 
*SBU-UNX 

*youvyg ‘yVu-vAy 
*UudU | 
“I-UO7Z)| 


| 


*9-UI] 


“VU-v- eal 
“B14 -yub-O 
“n.ap-unyo-0) 


*UUL-gTLo- BYS 
"Uy YUl-UL 


vnb pu-v-ld 
s) ‘olpu] 


*CU-Y'y 


‘hap-unIdG 
"Ly ULyD 


“11-94 
Bq-Ud-[INY 


‘unb-vq-ur1e-tn% 
“enb Bq-ula-In% 


“unb-vq- uwle- md) 


-ou-pa-0-{n%| 


*OA-B-T-TNZ 


*B-0-1INd) 
*B-N0-IN%, 


wy-¥1-mMd! 


*G4-¥I-IH 


‘ewu-Bu-el-q 
*OA- 
‘OA- -yl-o1g 

“nu-y 
*ul-o1G 





| 
VNILASON | 
| 


“WdOUVIN 





‘INGA WAATH TAL AG SAM ONIATT 





Bvu-ng| 


| ‘ued-oyqp] 
| “ues-Og | 
°8)-O1-9ON} 
*UR]O-Bd-Ul1-RO-sny yO 
*Uvy]-qoI0S 
“uBl-yony 

*BU-vn,) 

“IY o-VE 

“BdI-O8,1. 

*04-91-0'T 

“uURd-94 

*URI-OW. 
*enb-vnb-vs-1y 

“eub- mnb-ug 

"ou o-tny 

“\ystuedg) 


| 
“uu-y| 
| 
*eu-y | 
*1w0-Y 
{U-Yovur-vuy] 


*Tu-Yoyul-vuy | 
| “"ya-qopul-0071) 


‘1U-UDBUI-09 9 | 





1 
“enY-[R- eui| 
“BN Y-[Y-09 (1! 


| *U-BUl-sou | 
*v-Bd-oo- 
| | 


*e-Bd-00- 1) 


*W-BUI-Sau ] 


| : dala 
“BID-00-10, 
*a-1Yo-t} 
*vf-9n, }} 
*enb-v] Nei, 


“VWIFTOWN 


| 


AUMOKVN AT 


‘OL uy) "(ystavdg) 


“B.IP-BpP-UGT| 
NUA-UBN | 
*B1-91-nq- 7" 


*1k-ON 
*TO-B-Lp-u al 
*O-JASNRY-B N| 

"OO- #5 oe ug } 


eu uP I-V NX 
*GOU-BT 
*eu-vnb-vu-uny 
*os-a {-o JV 


puy 


| 


“TI-U-9}-08 
“ey-d lang 
*VA-Ld-0 a} 
“eS-BIO-1N atl 
“HUVY-nG 
“*BA-B-Upos ny 
‘eu-9-Youny 
‘al-qa-n 
*8-UYOT-0G 


“puvtt 
*ULLYy 


“palvogd 
“YT 
‘ansauoL 
“qinoly 


*y-9Ul-00-n45q| 


*O[-NeRP-11-TUSs-ngy 


“wud YYOo-ngq) 
“Ty MOUO-qn5T | 


“UMNO-NUI-IN 


“TT-uny-qoy) 


"VU-NO-ANg-Ty 

t-n-tA] 

-N-WRUI-8T-Nd-n5y 
-18-JVU-BL-NBO-NG] 


tq} 


*TU-Q.1-Tyo-uu-Vy | 
*TUI-O.1-TYo-vU-V | 


| 


*[UI-Q1-10-8u-Yy 


*1UI-O.1-Tyo-vU-y | 

ul | 

“-QU-04-B4-UTd-V | 
"Lt-19-V1-Y 
*1d-td-vi-y 


*"1d-1d-t 

*ued-vd- -BI-G | 

-ed-yd-vi 
*TU-VI-O1-TUI-B YK 
*TU-UA-O}-TUT VA | 
*TUl-UqY 
*luU-vuU-ay 
*os-pf-O]y 


“WEY OAV) 


ATHY FHL 


ad 


-UTRUI-1-0S}-JeVUr- a 
‘TI-n-snq] 
*N-01-7NUI-By 
*O1-99-0] 
*O1-90-05] 
‘of-0}-Bul-o] 
*of-01-etu-] 
‘-Yoo-nW 
"T1-oOo-ne 
“VU-vYp-pnugy 
“eu-Byp pugy) 


‘1a-1Up-pug 


“THU p-pug | 


“NTO-NYO-VI-T- urd X 
di-anb-too- In%) 


“[U-BT-TUU-T 4 | 


on-Bs-ImMD-1n FY | 
“BUL-BUd-O1fy 


“VNYHOINVO 


SAG ONIATT 


*peayqo1o yf 
“VOB 
ATV EL 
| *proy 
j ‘ajdoodg 
| *uviIpuy uy 


“194STs 
aoSunod AW 
| Ia}sts Lope ATV 
AIO 
aosunok ATW 
| serosa qropyo AI 
*(aoyqoyy A 
pres)s01 4snep 
*(coqyeg Aq 
pres)1ozySuep AIT 
“(Lat OW 
Aq pres) uog AWW 
“(19 IVT 
Aq pres) uog AW 
“Ost AW 
spurqsny AW 
*(aayqsnrg £q 
pres) szoqoyw AW 
“(dog Aq 
pres) 1aqiow AIT 
a1ysneg £q 
|pres) some AI 
“(0g £q 
|PYBs) JOUR ATW 
*yuRyuy 
a COE) 
| *sOY 
“UVUOO AY 
“UB 


“HSTTONG 


| 
| 
| 
| 
| 








‘nd-nd-vep-q 
*B]-vUI-fy | 
*TU-Y-SINN | 
wea 


a 

*BU-B-o] 

*OA-B-HT (Z) 
eparoply-end)-13-BuG® 

(‘s1aquie] reat 

*Nad-9s}- ag-00t 

“TU-B- 1-19 - 

“TU-9¢ 

*B-J-9u-1L | 

*nTd-81-B IT 

“BZ-l'T 

*Ou-HLL 

*1el-ndI-g 

“Tp-Baq 

“H-94-T 

*ed-n-Aong 

*IS-1BUI--) 

"eng-BNnO 


“BS-Td 
*PA}-US-1 
°0}-9) 


*fai-(q 

‘of-ga-ed-V 
‘(ystaredg) ‘onbrse; 
cap-ul-ol 
“1UI-V 
‘OUI-S-BIV 
ere eC | 
*RU-RI)-L-Ty-vnb-of 
*1ay-Bnb-Y 
“Bp-Bd-- 

“nay 

ba UB BG | 

np-94)-01 

}-tnb-of 
“1yo-n- vul-Y 
*TR-NTO-BU-o] 
“eul-5) | 





TNYOV.L 





‘OU-JaYY LO OY9-1Od 


‘au-or 


"+O 
| 


*Is-Q) 
90H 
*Th-U10}] | 
"TON | 


| 
“Bel, 


“14-B-1u-1u;, 


*Og-0N 


“oys-O"UD 
°C u-901-V 
r-vd-rys 


i 
| 


‘oub-oV 
sa dk-uvd-K 
‘onb-17 
20-1 

Oy 
‘sh-of 
“TU-ZQ 
“ISL 


usyd-usyd 
“LI-SL-T 
1-3)}-Td 


uasour ATAVO)* UTUI-Vg 
‘(mur] *1OUI-O K 
| *Xo-AUN] 
“u1-10-O} 

“"RNAL 

‘Was, 

"apo-9 £-TS-O9A- AVN | 





‘sO 


*OU-Od | 





*nd-nd-v-yosy] | ‘ua, -yored-our-urey;y 


*BU-1UU-9P]/g) 


"eg 


‘otstT] | i, 
*I-O 


‘O]-UTTOT.—OT-nog 


|-ALI 910urTe yy) *enb-uy 


H}-91N | 49] 


*TA-1 2 
*Ty-Bnp) 


T)-u0lLD 
“AVp-prut] 


has ey 


*OU-ILY, 
*TA-BU-U-Nng| 
*hiy-ueg) 
*Ty-0fs 1) 


*eyo-ed-wnb-uq-uy 


(=z) 


suvu] 


*VZ-VUL-() 
"Bq-WAN-N)| 
“Or aND} 

| 


eu 


nd-34-1[-wurev f° 


‘anbisu, ) -(qstardg) 


“WUENS-U IY (7) 
"RAO 


i-1{)| -904) ‘1po-1]-141-BA-F 


“ae 


a) 
G 


| 
yuan | 
1 


“nay -ug ue a 


*1yd-1]-0-UIr 
{-pto-0-ULS] 
*el-Dto-0-Uly 





VNOLLASOIC 


y 


douvit 





“Vq-durlyo-BL IL, 


*TUI-OL 


"2-90 A! 
“11-07! 


*IS-UIB], 
*ed-Ulu 
“Oul-0d 
Ny-Tepenyy 
*ING-DIdAy, 
*TBul-] 
*svul-fos’ 
*enb-ull-1q 
*ayo-9 A 
*ou-] J 
*RIp-UdA 
*SO1-PUI-N | 
-aq-ur 
“na-JYyo-Vp 


*tpeueny-ed-aine 
‘O[-F-URL 


“SV », ‘pord] 
ud AM) *BVA-O.1 
BIp-1V 
"Cld=¥ f° 


“RAP-UBNY-VI-sV fl’ 
*T-UDN 
*wel-od-ulq 
*UUS-I3] 
eunrl-ou- td 
“uel-Us 
*aq-OD-OST 
“UBI-BI-94] 
“uLng-vq-oT 
und-ult-oup 
‘und-duid 
*uvd-durg 


“WIXI 


LOI 


‘anh SBO} (edgy) 








"ed-n 
*d-1BNy-ep-uy 


*tnb-J q-1q-"q 
*nd-uvy 
‘O}-Dp-udal-O], 


suo 
Py a 
a. LYO-VN 
sanbisup 
Na-BI-Uny 

*R-1A-V1-Vq 
"a l-BO-V1-8 NT 
*TA-IND-BA-VN 


(qstavds) 





|- -ne- 

‘of-reu- | "tH 
2I-9.1- -1 vu-g} 
*LU-YUL-vU-V 
*1q-U0-VU-VU-9] 


*o-go-vl-vU-oy 


*vi-Inb-og 
“Rap p-Ug 
“BIp-Bp-Uy 


“Wa VLAV. 


(aeutIex) * 


*(oubtsvo) 


*foyo-ury-NYOs-T N 


BVABUS-JIN 
*"U- ~d1S-UUIN 
*nf- n-sno- UIN 
YSI-YOIN 


“Tf9-UIN 
*OO-NO-IN 
“BU-IN 
*TY-4B5-09 N 
*U1d-19-UBBU,) 
aac: a INT 
ye-nygD 
“UuIT- oe IBU-V 
*t-T)-Inb-ewp 
*T[-9-0-090N 
*BUI-99-IN, 
*O-NVI-TUI-T NT 
*t[-[00-IN 
‘T[-O81-O9U-NdD-NG 
*NO-NUL-N9-T) 
“NY-IN 
*qBRd-109N 


*BdI-NOd-sn oy 
*04-UTS-anb-ng 
‘VP-N-WWIN 


*{[00-41N 
*wu-T[-aed-09-n4} 


‘TYHS-T}-04 
‘o[-quad-] 
"Qu-Ysug] 

21-BUL-TU-OG} 


*puvy[st 

ule} UNOW—ITH 
"OV 

o>: ate | 

IDATY 
puery—qyeg 


Surmayqsry 
‘ropunyL 
“pura. 
*“SUTUDANT 
“BULUIOTT 


“ooDOLqGOL 
“a0uvp 
‘oytuy 

Joyo Vy—oxy 
“MOLLY 

“MO 

‘eT}10M 
‘eBpol-ulms 
“asnoy, 
*puolly 
*1OTAIV AY 

eS itie) 
*aDRI[TA SUMO, 
“poold 

"Uva 





"1U-BU-TN 


2-9U-N-TYyo-tn b-n gy | 
ssife-ngq! 


R1-OUO-J NOT 
*[U-yUul-o- 
No-dv-V0-U8-UL 
*1]-Uvp-Ts-JoRvU-ng 
“OT-O1-9-TAU-nG 
*U-O]-V0-B1-NG 
J-S]N-9[9-0-05] 
p-S]ll-a])-0-ng 


“our 
“oul 


“au0g 
“S90, 
“yoo y 
“Sort 
*sJSUVAIG B/VULOg 
“ALOT 
*ys0uo 
“Apo 
*SIIUN 
"Quin 
“SHODUT 





VNYHOINVD 








Nod GAATa 


CHL 


AdISa NIAITT 





‘TUONV IN 


WHATH 


AML AdIstd ONTAVI 


ISTTONG 





“OUR 
Bvu-B-nd-nyo- 
*GU-B-ND-TIV 
‘(pen p vesiq ) ‘vuaBNnog 
“Bp-9-0T, 
*VpO-T 
-O8 BUI-B-G7) ‘VUl-o 
dAtq] “eD-B-UIS 
“ep-BenIg 

“Ul-QTO-1 
“tf-1f-nu-vyy 
Vp-vp-vIAL 

“ep-Tt 
*IA-B-9P-H 

"119-9 
‘ep-9Y9-0T, 
‘Tp-Tq) 
“ep-IV 
*BU-TUD 
*G 1U-PLL 
“9U-VU-vq 
*BU-o1-0q] 
*@U-9A-O(] 
*BU-US-q 
*TU-vq-of 


*8-98 
*£Bq-BU-W 


‘ep-ep-eno- ug 
*und-vg 

"Iq, 40 TUR 
O1-9A-91-9 A, 
‘T1-¥q 


‘onb-vg 


‘TIO-A 
BYO-TV | 


“HAO 


*euU-Io{) 


nuU-vq 





*nU-UL 


“n-OL 


“JOHT “1978 Ay] 


“(Tu-v-n-ouas) ‘n-B-9 


*Tu- mnb- 4 


BUI-9-vUIN YS} 
a 


ed-svy[)| 
“LUI-8N | 


*tnb-9s, 


| 


oul-oy,) 


Suvour OsTe) ‘tnd-uLz 


“(qouad gy 1) st), 
"WON 

“UY 

U—youed 1) SUtsy) 
““ystuudg] ‘OW 
“THY 

‘Tusepu AIDA) ‘OX 
‘oud-y 

sH-0f 

“CZ 

TUS 

“SIO Y S1lyOV 

sagen renee mittee eal 


m 


=e 
-19q] 


Tou-TON) 


‘oureys] “yEq- TV 
[vseu AIOA) ie 
“WoS 





mddo” 1-2 


“WA-Ud 
‘uv 

“udg 10 ost’ 
“yor-[ry 


*(spury [Te ial 
“Ou 

(osa[Stu) ‘onyN} 
“OA-OB1 7" 


“ON 


‘ou Tyo “a-u q 


UL UBdaIaqq) ‘o1-9c| 
*(jsoroj ay) 


‘00-9 K 


“TI 


|°(t19-2) 


“OA-T; 


“OA-VU-UY, 
“OA-VO-TIN 
*Rul-vO-o 
“OANL 

“OA-TIV 

*oU- 

Uj-Z) ‘OUI-N4-11) UTZ 
*VUI-BU-Ul 
“IA-JA-9UOS-O 
Bakar 

ol 

SAD. une 


*OA-0A-UE met 


“ISs-f 
*TUI-9.-OL], 
“TTpo-TA-B1-Rq 
"rut AVY 
‘To-1d alps 
“TUU-eny, BZ 
“QUI-BA-BS 
‘guI-nday-) 
*TUT-9q-a¢ 
“OUIRZVG 
*TU-Rq-UIgy 
Isis 


IZ-WZ|" 

"Teq-tmreu-ug 

enb-nu-o 

“el-G 

*‘Tu-ng 
“enod-vq-uINn 

“eNd-Vq 

“Wd 

Mi Fre. 

Ara | 

nquren H 

“nu-hdy- eg 


‘1d-By 


*(avoq Jue) ‘vu vy 
*nod-vd 
*TUI-B- 


“nay-ur thaw H 
“RUI-V-9g 
“oust 
*LUI-OLT, 


“RI-TR-O 
*O9-s] 

“tIq-T 

‘THT 
"00-8 
“wnd-T 
“Vlo-UyT 
‘TU-9-0 A 

t= -O[-1f 
“d9U-9I1-T 
‘ousTuy) 
*a0}-u0qd 10 va-fny 
“1-00-04 
‘end-aBny-TU-0A-O 
“nol: Iq 
"sal Id 
“TYO-OL, 
*a-(9-9TK 
“vu-foN 
"OLDS 
‘Oq-nag 
*‘[eq-vy 
‘TU-TLL 
NA-BL 


“NOT-TA 

‘Op-O]-OL 

AN} PITA) ‘nNd-vul-vy_T 

(soy] *91109-09 

“eNny-B-lVy OY, 

“enb-unu-n yy 

sunb-a10r 

(e) *(aay) ‘aui-of 

*sBNny-vq-o[-O 

“Tp-TUr-1Y 

ne 

“oul-0d 

*ou-08 

*(euTUTeS] *snq-vq 

—nq-dk) ‘zaf-nod 
“(steal 

nfstumo) ‘va-eé-ny, 

*‘(aveq Jue) euU-ewU-ug 

‘oovd 

‘Re p-01-Vo-VN YY 

"STA-B A 

“Ry-suNgy 

(yp) ‘unb-sv-ow 

“unb-ugq-os, 

“enb-ues-o'1 

-d1j—O0-0F)) *SOG-0-0/) 
"(poo | 

‘oul-9-0;) 


“uos-OPN 





“vd -UBu) 














*afo TININ] 
—— PAt HOT 
“HU OY! wae 
vu 10-12 {-fau-< 
O-ot ul 
“T-Bu- Busy! 
“ty-Bl-olf -OJ-O 
“OUTRUN TY 
"S[-PNU-NO IY 
*Od-ga-9-1 h | 
“nu-¥I-n-NDd- nur] | 
‘os-dnartyy) 
*$10-10-5] | 
‘9Y-al-9Y-90-01F] | 
“ULBUESTER 
“at-octul Ff | 
*T-TP-O-LL 
*RI-VUI-TU-0N! 
“UYO-BYO- MIN 
*fuznsouyy 
*US-BS VIN 
“trsqiq CUINy 
“RA B-RO-ULIN 
21 UA | 
NO-B-NY-o7) 
“NY-BY-T 
*no-vd N 
*TAOI-IN 
“(LIN A-IN| 
*dataedut ty | 
“T[-TOOUITN | 
*T]D-JUI-TA-VA-U 
“NT-OUI-IN 
“H-TO9°INT 
*OA-BA-TN 


“fn M- 


‘dusy-tn 
‘anb-au-v-NpN 


‘oud-1Iny 
“BUNU-IN 
*[fey-BZ4-TN | 
“nfy-1) 

“ns-ny WIN 
“Ulead BeTG- UIT NT 

*yfn-uu 
‘od-Bny-ty-ed- 


‘no-ny]-ne 





*TU[S}-ULNd-T 


hoe 
oud, 


“FOU UNIV AL 
"plop 

OATLV 
“pvod 

“ped 

"poor 
“Suno’ 

“PIO 

‘SUOMINS 


“OHI 


“ODIVy] —YBVaay 


*"U0ads TST 
“MOTION 
‘an[q WS] 
“peu 
“Ovid 
“OUTLAY 
“aUIUN 
“UST 
“U0addIq 
*AOYAVD SG 
“yon 
“BUTAN 

"SIO IVI 


‘ayRusayny 


‘opin bso fy 
“ATA 
*OISTOLLO YF, 
“SIq vournsy 
om coaya | 

"xO 

“SIOM 

Tv 


*yooi—ou0ly 








*T]-D-1d-Vy| 
*‘TU-B-NU-BUI-W 
"eq-9u-nq-sq) 





youargy 0) 


ae 


“£ogT| 
-el-ny! 


ey 


*8-11-0q-WITU-y! sti 
-ouI-9U-RyT| *BU-1090-9], 
“nq-uitu-nqury| “BU OX 


“vu-ons-1u[-ny 
*eu-Tf-qoj1B-ny 
“VUSVNY-LIe-ny 


‘WS OL 
“TUM OL 
“QAOT OF 


008 OL 
*yuedy OL 
“daal[s OF, 
‘SulS OL 


“(10 4] “TOABD PTUN| 

Yvods TUUIISTPY) “IST 
“TU-8S-QO “(Youatyy "Typo-ny 
*Inb-wury (dz 


“1Iy-Uq-ures “IND-sa-1e A | ‘00-AT-O0-1Uf UW 
“TUL-TIY) "tu-vnt Ty) eu Yy-davl-ny 
"IQ-UL “ond-9410 “‘wu-vl-rel 
NUY-UZ ‘nay nory! ‘RU-SI-UOS-a 


"eq 
*TUU-T IW 
“TQ-BL 
“nS]-Bg 


"1-1 
‘up-up-ue 
TO-1 


*BU-U-NU-NY]Y 


*LU-t-o8 


‘BIp-vId (g) 


"R1-80-08 
"VO-1YO-0dg 
“Tord 
"Ryos-TuL TN? 
“uy oO 

‘upvod : Bad 
“OA-BIN 

“8U-U 
"BO-INd-By-1TV]Y 
“eyo-ind B1-1B yy 
"OA-B-or 

d-vq ‘vid-nyg 
*wo-}d-9 
“OSLIUN 
‘ep-onb-9 

‘tu gpAéy 
‘Bp-B-NO-N A 
*ed-vul-vg 
n-OR 


“VNYOV.L 


nsvqoop Suisn 


901 Youe ( 
oO} Surupod) | 


(0% BULUVOUT JSUT 


X1OUL Ud] SOWVvUL 


1UN 


“SROs 
"BIEN] (qodedy 


*(uaq { 
FULYRVU *ysR] 
O94) Le Usvyoo 
PUBIULT] Youve | 
WIEN Peodaa 4 

ua) spury 
{10q Josso5Uy 
pue quingy 
au} Surpqnoy) | 


“eyes 
"BIUN | 
“UTUN 


) VIUN 


“RIUN 
WIUN 
"VIUN 


“TIS-UN FY] 


“VUVAVOVd 





‘ING GHATY AHL AGISAM ONTIATI 


-un oy} 
jo 


“tnb-v 


"sont | 


UpEAN 


{-2-OY 


oul 


UOLPVULGUIOZ)) 


Saunt | 
‘OW | 
| 


*LI-T}-Td-LD| “O1-2O.L 
nip-uvA “vr 
“TeTYOs-1b Pe *8-O[-VX| 
"eyo-uRnyy| “VO-PBS)) 
‘voun}-voun)-voun Z| | 
*woun)}-vouny) 
| 


“nap 


| 


“BOUNT-VIND- NOS 
*ROUNY-VO-TYOS-1 | 
“VOUD)-Ttposud 
*BOUDT-BUOS Lue?) 
*Bouny-vjog 
“Ul-1q-voOUN]-Vqag 
“1Q-VOUN T-9A-1G TL, 
"VOULT, 


*“TdI-B)-OW 
“TTR 
“RAI 

‘O- LUUI-] 
‘suut-gl-URrq 


OD ON 


“nIpo-] 


“VdOUVIN “VEYAAVD 


“AMONVIN UHATY FHL AdIse 


"Rad-BpY-eVp-ny 
"BA-O0-ULR 
‘inb-oo-vy-ny 
“VUI-TP-BU-V 





| 

| 

| 

| 

| 

“By-ul sw-v9| 
"RY-Tp-B-Byy 
“Rd-o1-OJL 
“U-SBOY-IN 
“ou-¥ 
*t]-TYSo-vureyy 
Lf-T}-0lf-OON 
“1-0-0 OUL-1T]T 
JIo-YOo-ON 
‘YUo- UNH 
“OLT-O,) 


‘rey -ueIy 
5-nA-nyyp 
"RI-RIT 
*al-8-TA-O 


“VNYHOINVO 


Td ONTATI 


‘aouRnqd OF 
“Uny OL, 
“yunqd OF 
“ywu OL 


‘puesnoyy 2uoO 


*paipunyy suo 
*APOUIN 
“SVS 

*£JUBAIS 
*£YXIS 
“AV 
“AYAOS 
“XQATUAL 
*£PUOMT, 
“OATOML 
"UdADTOL 
“UdL 
‘OUIN 
“QUST 
"UdAIE 
‘XIS 
“OATH 
“INOS 
“OOIL 
“OMY, 


“SOX 
*MOAIOUL-OF, 
“AUPAIISO K 
*£up-o, 
“OUT, 
‘OMOF] 
“IVON 
“AR 
“OUM 
Aurvyy 
IV 
“FULL 


“yon 











*}BVOUL JSVOL *T]-"NH-vi-o-1el 


“lee ’g = =“A9JRVAM JOY ST [U-v-n-oueL ‘aSINU OF SUBOUL ULOTPT VdOV PY YE UYO-NYO *I—VUVAVOVd 


*punos yousalgy 
Sutpuodsalios oy} eavy f¢ pue Z Ud YO ,Avoq-suy ,, ‘Ysturdg ul pol]wo st Tora “197v9-] Uv IV.AS OY 
suv 3 ‘ is é 3 a8" ; 3 é * sod SVUE . ‘ 

UveUT Ivoq UW1OY} YIM + Seqiiy 49YjO Bq} poo] a1v" ala AM SpUBL MOT OY} UT JOU JN ‘optsod SRUd} WoOTUO UT ,, UO ,, JO PUNOS OFT N SUV AA UL IP se 
-OSOJT OY} BAYA SUTBIUNOUL BY} UL puNoOs die savog <VUSTAp ST IT,, Suveul LUq "[—VNALASOTY PIPIATP JOU VOT [TT $QoF-1Iy { VB-ony f aey-1ny 

“BA-VUT TUN —JOM OYJ PUL! TU-LI-nyy—Aap oy] o1v Suosvas OUT, “YStuvdg ul passaidxo ov 6T Pey-ant (oqudedsied Ajao1voOs 10 TUOTIS STU) SU-f 

“SI-LI ‘6-892 “F “UOSAed aWOSTaLIBNb 10 ‘19, YSU BV SULIT IOWAVAL “€ 4" PUBY OY] JO pvay oy, atv G(uinyy !nox ‘urn-(—) !o-O—ve- ouOTe X IO) T Pegi ye-yv 
pue SIaSUT] £890} OJ PAOM ON “Z “AOJSTS YSoHUNOA Stl 0} 1U-BD SABS OYIOIG ISOPIM "[—*VdOUV IN : POMOTI[OJ oAv VOTTIO 
-unuoid JO sopna Gstuedg olf} SULOIPT osoty [TV UT 


soured [Voeds DAVY SP1IG ITV “GE “SUTYO} VY) AO] sSVas ‘svVULIG, “F “SpUBIST POpOOA ATHAQ a1¥ faved OY 


JO vd Surinp ‘yor ‘sa1vjso 97171 vd Vy UO S8dUDPTSod AOJ PO}ooTOS Svov]d oY] ayVotpurL Ao. J9YyJosoY 


—jso10J SUVOUT OLUUWIBYD ! uUOSveS AUTVAI 8} SULINP JaIVUM AQ POPUNOAINS ST YOTUM PUL] PoVAol[o UB ST 
‘UgT Iv “GF “ABVATLAAO BY AOJ DUIVU [VIIUIS ON °Z “JAvIY, PUB YOVUIOYS LOJ PALOMA BUG *T— VNIBOTL 

“BIS}-BISL “uu-ee- or bern ~ of-el-a C v “eu-o-nu-1f-Va] ecre) OL 
“H-Bq-ep-A ‘as-2 | *T}-Uq-1Tyos-ve *Jayo-Js- or *eUu-lo-op-iel-ny “ysnev'y OL 
“BLL| *Ta-Wl0s)| “BU-B-LL “i-9T-In)| ‘T-Tqo-ARp-ny “OALD) OL, 
*{UI-TUI-n p-1q | *ou-0,) “RU-B-| svd-is-vf 1) AS-POI-EA| OV] OL 
“ISL “(q(ouaay yo) “ABoyD Bony BU] -[O.T) *BU-IS-NIS- 7 UCT “Bag OF, 
“Np-nta-np-n I ‘Tnb-ey-ep “n “QLABO-sL Z| *RU-VI-T][-TS-aBl-ny “MAOM OF, 
“9S-B-01-V -Inb-vo} aay) (4-Z *LU-OT-]) “VU-Byl-puo-dul-ny “MIVA OF 
‘ond and | "BI-9 A) SVU-1N4-418-1V “@ULOD OF, 
n-0d | 1v Bs ad 4 ‘ Tree *eu-1nb--1e fy ‘on OL, 
1s}-0u-of-9U-Is}-nug *1aq-Ue y1%| *mnb-ugq *TS-N-BY-B-LL *puvis OF 























KANSAS CITY REVIEW OF SCIENCE. 


GEOLOGY. 


TERTIARY COAL MEASURES OF GUNNISON COUNTY, COL. 
JOHN K. HALLOWELL. 


Some time since, a communication in the form of a query was published in 
the Denver and Gunnison papers over the signature of Charles Henry Baker, M. 
E., asking, in reference to the coal found in that county, ‘Is it anthracite?” 

I send you the following, thinking it may help to settle the question, as well 
as give some additional information of possible practical value; this being the re- 
sult of personal observation during a close examination lasting nearly five months, 
spent in and around these coal measures, with a view to determine their age, 
structure, and, in a measure, their commercial value, as seen locally and in com- 
parison with data obtained from other sections. 

The first five years of my geological work being among the coal measures of 
Missouri and Kansas, I have always been much interested in what had been 
brought to me in the way of specimens from the Gunnison country coals. For 
two years these specimens had come, the parties having the same claiming the 
product to be anthracite. This I disputed, as no one could inform me of any 
change in the connecting rocks that showed an opportunity for a change in the 
coal, by metamorphism, from a bituminous coal to an anthracite. In fact, I con- 
sidered (without tests) that the appearance of the specimens was, in gravity, 
fracture, and luster, against such a result. The coals appeared more like the 
Albertites of Nova Scotia, or a coal highly charged with bitumen. On the other 
hand, the chemists’ analyses shown me gave such high results in fixed carbon that 
it must be rated as an anthracite; and if the latter, the rocks accompanying the 
coal-seam must show a corresponding change. As stated, of this none could tell 
me, and, as a geologist, I must confirm what the chemist had shown or find out 
the reason why. 

The geological structure of this coal measure formation, as seen by myself in 
the Crested Buttes and Ohio Creek basins, was a revelation, as nothing like it is 
known or described in any works that I have; many things appeared to be re- 
versed and not at all analogous to other known localities where coals occur. So 
great was this difference that I must give the facts as seen by an ordinary observ- 
er, and then try correctly to describe the geological structure, adding thereto a 
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description of the characteristics of other sections, that the difference may be 
realized. 

Take the first openings back of Crested Buttes town, and to my amazement 
the coal lay upon shale, with a solid sandstone roof; and for 1500 feet thick, as 
these measures appear to be, the rock formation is shale, coal, and sandstone ; no 
limestone belongs to this series, and nowhere does any animal life appear to have 
existed in the waters that deposited the sediments making the present existing 
sandstones and shales. All other coal measures known have most abundant re- 
mains of shell-fish in the limestones, sandstones, and shales of their respective 
ages. i 

The only fossils are the impressions Of leaves of land plants and trees that 
floated out to sea, sank, and left a record in the sands, saying here was a tropical 
climate, as most beautiful palm-leaf impressions are obtained in one horizon, as 
well as many other leaves grown in a like latitude or climate, whose names I do 
not know. 

The sandstone itself is a marvel, in places many feet thick, and repeated just 
the same many times in different strata; as, in looking for a cause that would ac- 
count for the absence of life in these waters, I found the sandstone was not the 
detritus from the wearing away of other rocks, but was a precipitation of particles 
of quartz from a hot sea, carrying an excess of silica in solution, cemented by a 
small amount of material that was produced from dissolved feldspar ; not a round- 
ed pebble in the whole series, but even-grained and homogeneous throughout. 

I examined roo square miles of these measures, and in the midst of it all 
found 2000 acres of anthracite coal, the finest of its kind known on the continent, 
a four foot vein, giving from go to 94% per cent of fixed carbon and no iron or 
sulphur in an appreciable quantity. 

To finish with, 1000 feet of conglomerate had at one time been deposited over 
the whole of this, and in another locality recent lavas were found overlying these 
Tertiary sandstones. ; 

If the above, which can be seen by any one, was not a geological problem, 
I have never met one. To solve it, I had to find the rocks of the next oldest 
age, which proved to be Cretaceous, large shale beds of this age existing partly 
metamorphosed to a slate, and containing the characteristic fossil—/Jnoceramus— 
of the Cretaceous seas. 

The closing of this age gave me the key to very much, as locally it is marked 
by one of the most stupendous eruptions of volcanic paste that ever was known, 
covering hundreds of square miles on a Cretaceous sea-bottom, not only flowing 
over these muds, where lived the Znoceramus, but also elevated in enormous mass- 
es, which now show as mountain ranges, as well as single mountains or cones. 
This volcanic mass is now geologically identified as granite porphyry, its constit- 
uents being silica, horn-blende, feldspar, a small amount of mica, and occasion- 
ally a small crystal of sanidine. The feldspar separated into beautiful crystals, 
with perfect sides and terminations, some of them of large size, held most firmly 
by the silica which makes the bulk of the paste. So much harder is this inclos- 
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ing paste that it was difficult to get good specimens of the crystals, the latter de- 
composing more readily, and leaving perfect casts in the rock. 

This granite porphyry would make the most beautiful building stone, as it is 
more easily quarried than Maine granite, more readily dressed, is just as durable, 
will take as high a polish, and when finished is as beautiful as any marble known, 
has no mineral constituents to oxidize and stain, and is in inexhaustible quanti- 
ties. It comprises such mountains as Crested Buttes, Gothic, Carbon, Edgely, 
Beckwith, and Marcellina, as well as the ranges known as Ragged Mountains, 
the Anthracite range, and Wheatstone group. Near to part of these now run two 
railroads, and in time along these lines will be mammoth quarries; for here is a 
better rock to send East than the East can possibly send West. 

The next move of nature in this locality was to elevate these submarine 
mountains above sea-level, so that shallow marshy seas were at their bases. The 
climate was at this sea-level, I think, more tropical than anything that we are 
acquainted with at the present time; as not only was the latitude such as to have 
hot seasons, but, in addition, towering up thousands of feet in every direction, 
were these mountains of volcanic material, giving off large volumes of heat by 
radiation ; large masses of volcanic rock cool slowly in the atmosphere. In the 
gorges and open shallow seas of this Tertiary age, at the feet of these mountains, 
and among all of this warmth—and very great moisture there must have been in 
the atmosphere, too—commenced the growth of the plants that now make these 
Tertiary coals. How long time is, under such circumstances, as we reckon it, 
we can have no data; but sufficient was the period of rest here, for these plant- 
growths to accumulate several feet thick. 

Here I want to do a little local reasoning, that in principle may apply to 
other eruptive localities. To begin with, this eruptive matter must have been the 
product of internal heat below the earth’s surface; the overlying crust must have 
been proportionably strong to hold such a vast quantity confined, with its cumu- 
lative force of steam and gas; when this power had accumulated sufficiently to 
exert itself, the eruptive power was in ratio to the power used, which again was 
in proportion to the thickness or resistance of the overlying earth-crust; after the 
eruption, there would be an internal cavity approximating in size to the cubic 
contents of the mass recently brought to the surface; the original surface rocks 
would have the tonnage to support represented by the mass of eruptive material ; 
this weight on the underlying shell then became to a greater or less extent plastic, 
and, without internal support, would cause a local sinking at varying periods, 
which periods of subsidence were represented by changes in the more recent sed- 
iments which were afterward deposited on the new floor or sea-bottom ; and each 
and every one of such changes of sea depths can be counted by the variations in 
the newer strata of rocks. 

Noting the above reasoning, in these coal basins, we find after a time a sub- 
sidence, and on top of the coal plants flowed a greater depth of water. The 
mountains were still hot, the exposed surfaces somewhat decomposed, this influx 

of water was heated to a great degree and took into solution silica, which com- 
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ing in contact with the organic matter in the then sea-bottom, was precipitated, 
and also by the gradual cooling of the waters. 

Here this section for a time was stationary, and the sands gradually filled 
these watery depths until another shallow sea was repeated, and a subsidence 
followed which washed all of the loose moveable soil of the adjoining lands and 
islands into the deep sea. This material made the mud deposit—shales now— 
which follows the sandstone. On these muds in shallow water the growth of the 
coal plants again commenced, to be followed in repetition by what has already 
been shown; and this was repeated six different times, for eighteen different sub- 
sidences and periods of rest are now shown to have occurred here locally; per- 
haps more, if we could get at the deepest part of any one of these basins. The 
strata built up, as near as I could ascertain, aggregate 1500 feet in thickness. 

Then followed a greater subsidence at once than at any single time previous ; 
a wider area of territory was acted upon by deeper waters; and instead of sand- 
stones, resulting from precipitation, we have 1000 feet of conglomerate, which 
covered all of the named mountains of granite porphyry. 

This Tertiary age was closed by the eruption of the lava showing on the di- 
viding ridge between Ohio Creek and East River near Howville or Jack’s Cabin. 
Subsequent erosion shows this lava on top of the Tertiary sandstones, and sub- 
sequent erosion has worn down these sedimentary rocks deposited in the old 
mountain gorges between peaks and ranges of granite porphyry, laying clear the 
structure from the latest strata to where it began, and all to be seen and reasoned 
out as I have shown. 

Now for the anthracite. I spent two days on Anthracite range, camping out 
to get at the following: Standing on the top of this range, it could be seen that, 
at the time of the recent or lava eruption, a deep gorge or crevice had opened 
from the eruptive point through between Wheatstone group and Mount Carbon. 
This opening came against the end of the Anthracite range, with the effect of 
setting or splitting off a single mountain mass by itself. This crevice, evidently, 
was also filled with eruptive matter, not coming to the surface, but exerting 
force and pressure sufficiently to slowly crowd this single mountain northward, 
which in its turn pressed against the coal measure strata built up at its feet and 
against its sides with such force that these originally horizontal sedimentary rocks 
were raised to an angle of twenty-one degrees. ‘The heat and pressure generated 
by this rock movement metamorphosed a coal-bed under 2000 acres from a bitu- 
minous coal to a four-foot vein of the finest anthracite that is now known. Here 
geology and chemistry agree, and at this point, { think, Mr. Charles Henry 
Baker, M. E., is answered that it is anthracite. 

The eruption of this lava raised the Tertiary beds so that all of the strata dip 
away from the lava outcrop, eight and one half feet in each 100 feet; although in 
the Ohio Creek basin, I think, from what I saw, that the dip gradually increases 
as the lava mesa is approached. The sedimentary rocks broke in short cross- 
sections; along these breaks, lines of erosion now exist, wearing the surface into 











692 KANSAS CITY REVIEW OF SCIENCE, 


numerous gullies, exposing the coal-seams and thus making opportunities for orig- 
inal discoveries. 

In the Ohio Creek basin, the greatest development is in the South Park coal- 
seam, opened under the superintendence of Mr. William Housely. The work is 
laid out on the English or long-wall system, and certainly showed the best work 
and most economical results of any of the work which I examined. In this 
basin, another vein, the Richardson, has been opened on the Augusta and Owens 
claims, as well as on many others. 

A section of these coal measures in the Crested Butte basin, where they are 
principally worked, would approximate as follows: 


No. 1. 300 feet from top of hillis . .. . . 1 foot of coal. 
No. 2. 80 feet belowthisis ...... . 3 feet of coal, 
No. 3. 65 feet below thisis . ..... . 4 feet of coal. 
No. 4. 185 feet below thisis ..... . . 6 feet of coal. 
No. 5. 70 feet below thisis ..  .. . . 10 feet of coal. 
No. 6. To this add in the Ohio Creek basin 


200 feet below is . ........ 7 feet of coal. 


Seam No. 1 is practically worthless. 

Seam No. 2 is that opened and known as the Howard F. Smith bank, up 
Slate River. 

Seam No. 3 is opened on the Smith & Jefferson claim, on the Weaver prop- 
erty, and one place between the anthracite coal near Irwin, on Anthracite range, 
is in this horizon. 

Seam No. 4 is opened by the Colorado Coal and Iron Company, and in 
Baxter’s Gulch. In the Ohio Creek basin, No. 4 is represented by the Richard- 
son, Augusta, Kubeler, and Owens openings. 

No. 5 is the coking coal vein ncw worked in the Crested Buttes basin, by 
the Colorado Coal and Iron Company. 

No. 6 is only known in the Ohio Creek basin and in the South Park Com- 
pany’s openings. 

The eruption of the lava caused the fissuring of these Tertiary rocks, so that 
now we have what has hitherto been unknown, namely, silver veins containing 
rich ruby and native silver ores, passing through coal measures. Where these 
veins break though, the coal-seams are liable to be broken and faulted; and in 
immediate vicinity to the fissure-vein, the coal will contain more or less iron and 
sulphur ; at the same time, fragments of the coal will be found inclosed in the 
gangue-rock of the crevice. 

Having some remarkable analysis of fixed carbon shown me from an opening 
up Slate River, three miles beyond Crested Buttes, I went especially to examine 
the openings on the property. This vein would be the No. 2 of the series. The 
coal originally outcropped in a small gulch eroded into the side of the ridge rising 
from Slate River, and opposite to the entrance to O-Be-Joyful basin. 

The coal was followed in for nearly 200 feet, most of it being good merchant- 
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able coal, some of it having fixed carbon enough to be rated as an anthracite, 
and showing remarkably well in the face for this No. 2 vein. Numerous cracks 
or faults occur in the roof or sandstone, now making mud seams ; near these, the 
coal was broken and worthless. 

A new opening has been made into the hill from the head of the gulch, now 
nearly 300 feet in. On one side of this opening the coal is constant; on the 
other, a fissure-vein filled with eighteen inches of calc spar, coming from the di- 
rection of O-Be-Joyful Gulch. This will certainly carry mineral with depth, and 
makes a connecting link through to the veins of Washington Gulch, and abso- 
lutely proves in fact what I had first advanced as a theory, that in localities the 
mineral veins would be found passing through coal seams. 

I followed these Tertiary rocks across the head of Washington Gulch, be- 
tween Gothic and Baldy Mountains, back of Belleview Mountain, down the val- 
ley of Rock Creek, over Mineral Point, Meadow and Arkansas Mountains; and 
could see where they again came in below the lake near Rock Creek. Here 
erosion shows these old Tertiary sea-bottoms to have been deep enough for the 
coal-seams to again appear, and report says there are much stronger veins than 
those in the particularly described basins. 

The coal series of the Front Range of Colorado, as well as in Middle and 
South Parks, belong to the Cretaceous age. While I found Cretaceous rocks in 
abundance on the west slope in the section examined this season, I did not find 
the coal of the same age, except in one locality, namely, Chicago Park, two miles 
from Pitkin. Here some holes have.been sunk, disclosing the coal, but also 
showing, from evident and easily perceived causes, that it is worthless, being 
highly charged with iron and sulphur. The quantity here also must be very 
limited. 

As to the character of plants that grew in these waters to make these coal- 
seams, there appears to be such a diversity of opinion among the highest authori- 
ties, that I do not think this character of metamorphism has been sufficiently 
proved as yet. This I would like to record, that from my personal work this 
season, the great difference between ordinary bituminous coal and that which is 
called the coking coal, would certainly seem to arise from a material difference 
in the original vegetation. 

I spent five days at Jack’s Cabin, examining the rocks in connection with the 
lava outcrop, principally, because I had been informed that large bodies of hemat- 
ite iron existed here; in fact, one of the United States geological reports gives 
this locality as the place where the largest body in iron ever seen occurs. After 
five days’ work, I could not find it, and came to the conclusion that the first ex- 
amination was a hasty one and the conclusion jumped to that this black lava 
was hematite iron, when, as a matter of fact, it does not contain ten per cent of 
iron. 

I thoroughly examined the eroded basin between the two lava mesas, hoping 
to find evidence of the coal-seams here, and that the heat and pressure from the 
over-lying eruptive rock would have changed such coal to an anthracite, but I 


ee 




































ss 


wae 


g 7 ms 
ee te. ee 
















694 KANSAS CITY REVIEW OF SCIENCE, 











could not find a particle. At present, I feel, from the showing, that the basin is 
not eroded to great enough depth to catch the coal-seams. On the other hand, 
there is a possibility, for all that now shows, that on this edge of the coal basin 
the underlying rocks rose, and only allowed the upper coal measure strata of 
sandstones and shales to be deposited over the older rocks, and the coal-seams 
do not exist. 

I note the above from the fact that farther up on the Slate River, this same 
thing has occurred, from about the entrance to O Be-Joyful basin. The Cretace- 
ous shales appear by the roadside, and above them is the overflow of granite por- 
phyry, overlain in turn by the strata of Tertiary rocks, but only having in places 
the upper veins of coal Nos. 1 and 2, while the two seams worked by the Colo- 
rado Coal and Iron Company are entirely wanting. This occurrence is repeated 
up Coal Creek, a short distance from the Colorado Coal and Iron Company’s 
openings ; a break occurs across the hill between Coal Creek and Baxter’s Gulch, 
which, I believe, will mark the end of the two lower veins of this basin west- 
ward. 

Such results as are set forth in the above paragraphs show how limited is the 
real coal area of the Crested Buttes basin, while on the Ohio Creek side, such 
things do not appear to have occurred, which makes the area of this latter basin 
very much greater for a possible product of merchantable coal. 

In speaking of the geology of coal sections, Dr. J. S. Newberry says ‘‘ that 
many of the coal-seams of Ohio have been worked into, and exposed the follow- 
ing phenomena to view: 

1. ‘*A fire-clay below each seam, permeated with roots and rootlets of 
stigmaria. 

‘* A coal-seam having a maximum thickness of six feet in the bottom of 
the basin, thinning out to feather edges. 

‘¢ The coal on the margin of the basins is sometimes thirty or forty feet 
ye its place in the bottom. 
4. ‘*An average of two and a half per cent of ash. 
5. ‘*A roof composed of argillaceous shale, of which the lower layers are 
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crowded with impressions of plants.” 


The above might be used for a general description of all bituminous coal- 
fields of the Carboniferous age. 

The field I examined differs from No. 1, in that there is no appreciable 
amount of fire-clay, and argillaceous shales make the floor; from No. 2, in that 
in one place I found the seam of coal full size, abutting directly against granite 
porphyry, although, when the fieid is fully explored, there may be localities thin- 
ning out to feather edges, the same as in Ohio. 

No. 3 might be found to differ locally in all coal basins. Of No. 4 the same 
might be said. 

I think these Tertiary coals average more than two and a half per cent of 
ash. 
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They differ from No. 5 in that the roof is sandstone and the shale occurs 
below the coal. 

A recent examination of the Cretaceous coal at Golden, Colorado, shows 
veins varying from six to sixteen feet thick, average nine feet, standing nearly 
vertical, a slight dip to the west, with a 700f of fire-clay, affording excellent mate- 
rial for the manufacture of fire-brick and terra cotta. 

Concerning the economic values of these Tertiary coals, I obtained the fol- 
lowing data. Tests were from the Smith bank: 
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Specific gravity at 60° Fahrenheit 1.410, acubic foot of coal weighing eighty- 
eight pounds. Of five samples: 


Moisture and volatile matter was. . . . .. . . 7-346 
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Other tests gave the lowest fixed carbon at seventy-seven percent. Average 
amount of sulphur is 0.403 from three separate veins. 
In calorific power the maximum amount of carbon is 80.80. 


Pennsylvania anthracite gives... ..... . . 77.88 
Colorado anthracite gives... . 2... « . 74.08 
Cafion City, Colorado, Cretaceous coal... . . . 60.61 
Wyoming Cretaceous coal « 63-94 
Weber Cafion, Utah, coals. . . : - 57.57 
California coals. - 55.26 


The above is a statement made by Charles P. Williams, chemist, Philadel- 
phia, Pa. 

Had the anthracite from the Anthracite range section been used for a com- 
parison of calorific power, I am confident the record would have equaled the 
best Pennsylvania anthracite, as this coal is constant in fixed czrbon from ninety 
to ninety-four and one-half per cent. 

From another source I learn that the amount of illuminating gas from these 
Tertiary coals is seven and a quarter cubic feet per pound of coal, or 14,500 
cubic feet per ton of 2000 pounds, not equaled anywhere as far as now known, 
except perhaps by the Albertites of Nova Scotia. 

Of the coking coal seam, the following was obtained from Mr. James K. 
Robinson, Superintendent of the Colorado Coal and Iron Company’s mine. 
Sample came from 1200 feet in, and was the latest test up to October 6, 1882: 
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In comparison Connellsville coal shows : 
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Thus showing these Tertiary coals far ahead in economic value. 

The average value of bituminous coal at Golden, Colo., for two years has 
been $3.30 per ton; cost of mining and hauling, $2.57 per ton. In the East, 
this grade of coal is worth, on an average, $1.22 per ton; cost of mining, $0.88. 

Connellsville coke at the ovens is worth $1.75 per ton, and a protective 
freight tariff in favor of Colorado production of $20 to $45 per ton. 

With the above named freights, Gunnison County ought to get a share of that 
business on a very profitable basis. 


DENVER, COLO., January 8, 1883. 





ORIGIN AND CHARACTERISTICS OF PRECIOUS STONES. 


Before the Chemical Society of the School of Mines in Columbia College, 
Professor Thomas Egleston, Ph.D., delivered a lecture on precious stones, in 
which he described their origin, characteristics and imitations. ‘The history of 
gems, the lecturer declared, was the history of nearly all the intrigues, wars and 
good deeds of mankind since the world began. Many superstitions have been 
attached to precious stones. The amethyst was considered a cure for drunken- 
ness and was dedicated to Bacchus; jasper was used as a charm by athletes. 
Although the diamond is made of common carbon, no successful attempt has 
been made to reproduce it. Its composition was discovered in 1694, and its 
weight was determined by the weight of a bean found in the east called a carat. 

A diamond of more than ten carats is called princely ; a diamond of more 
than 100 carats sovereign. ‘There are not 1,000 known diamonds that weigh 
over ten carats, and not twenty that weigh more than 1oo. The value of the 
diamond is determined partly by color and partly by weight, and in this country 
there is an absurd custom of considering no diamond worth having that is not 
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absolutely white. Flaws in diamonds are black specks, carbon that has not crys- 
tallized, or bubbles of gas or liquid, or natural faces of the diamond that have not 
been ground off. Black diamonds are mostly used for tools, but in Russia they 
are worn when the Court is in mourning. They are beautiful gems with a brill- 
iant lustre. 

The lecturer described some of the famous diamonds of the world, and then 
characterized the ruby as the most precious of all the stones when it has the true 
pigeon-blood color. <A ruby of five carats is worth twice as much as a diamond 
of the same weight. The ancients held this stone to be a charm against poison, 
disease, and wicked thoughts. Sapphires, to be beautiful, must be of uniform 
deep blue. The lecturer said he had seen a small stone which was ruby on one 
side and sapphire on the other. In an experience of twenty years he had seen 
only five oriental emeralds and one oriental amethyst. Of the five varieties of 
cat’s-eye that he had come across, only one—chrysoberyl—was valuable. The 
deeper the green of the emerald the better, and this stone loses no brilliancy by 
artificial light. Its color was supposed to be, the same element that colors the 
leaves of trees. The opal, considered the unlucky stone, was to the ancients the 
only gem that seemed to store up the light of day. It cannot be successfully im- 
itated. The hard opal is found in Hungary, the soft in Mexico. Five per cent 
of water is a constituent of the latter, and when placed in water the dull stone 
resumes its wonted brilliancy. Garnets are found in Bohemia; the most beautiful 
are gathered in Nevada. ‘They have been seen of almost every color of the rain- 
bow, but green and red are used in jewelry. 

The lecturer urged in conclusion that his auditors should not lose confidence 
in human nature by reason of the widespread imitation of precious stones which 
he had described. 


ASTRONOMY. 


A NEW STAR AND THE STAR OF BETHLEHEM. 
WILLIAM DAWSON. 


The Scientific American is authority for advancing the idea that a new star of 
great brilliancy may become visible in the constellation’ of Cassiopeia, some time 
during the present or coming year. In the night of November 11, 1572, as 
Tycho Brahe, a noted astronomer of Denmark, was returning from his observa- 
tory, he found a group of persons looking at a brilliant star in Cassiopeia, which 
he felt sure was not there an hour before. It then shone like a star of the first 
magnitude ; but grew brighter for some time and equaled Venus in brilliancy, 
when it could be seen easily with the naked eye in day time. Ina short time it 
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began to decrease in brightness—steadily growing dimmer for several months, 
until about the middle of March, 1574, when it disappeared entirely ; having thus 
been visible, after a very sudden appearance, during a period of sixteen months. 
This star was white when first observed ; it afterward changed to a red color, and 
finally again to white. 

Old records indicate the observation of a similar star in nearly or quite the 
same place in 1264, and 945. ‘These dates indicate periods of 308 years and 319 
years between the times of visibility of these grand stellar shows. Applying three 
more such periods backward curiously enough brings us to about the time of the 
birth of Christ ; when a bright star appeared as a guide to wise men in the East. 
Now there are one or two other circumstances by which it might seem possible 
to reconcile the ‘‘ guiding star” with the one above described. The Nativity 
was probably in the latter part of December, at which time Cassiopeia, and of 
course any star in it, is on or near the meridian quite early in the evening; and 
not very far from the zenith, though considerably north of it But as the night 
goes on these stars appear to move westward on account of the earth’s rotation ; 
and further west also by reason of the earth’s revolution around the Sun. The 
place where the wise men lived and started from is perhaps 200 or 300 miles east- 
erly from Bethlehem, and it would seem that their star ‘‘ the guiding star”’ should 
be westerly from them and move eastward, apparently, as they approached the 
place where the young child was; for when they arrived the star was over that 
place. But may we not safely admit that the star which led the Magi to the in- 
fant Jesus was a supernatural phenomenon in no way connected with the fixed 
stars in the distant heavens? Some persons have believed that the new stars of 
1572, etc , were simply apparitions of the ‘* Guiding Star” seen at Bethlehem, 
so they, or it, has sometimes been called the ‘‘Star of Bethlehem.” 

Other new or temporary stars have been seen at different times—notably in 
1604, when a bright star blazed out rather suddenly in the constellation Ophiu- 
chus; and one of less prominence was observed in Cygnus, May, 1366. 

Now, there are quite a number of stars which are always visible and yet are 
known to change in brightness. They are called ‘‘ variable stars.” Prominent 
among them is Algol, a star in Perseus, which commonly shines as one of the 
second magnitude. But every three days (or rather two days and twenty hours), 
the light of this star diminishes to that of the fourth magnitude, where it stays for 
twenty minutes, and in three and one half hours resumes its wonted brightness. 
A variable star in the Whale, called Mira, is invisible to the naked eye most of 
the time. But about every eleven months it shines out with a brightness of 
second or third magnitude; remaining so for about two weeks. It loses light 
for three months and disappears to natural vision. In about five months after- 
ward it becomes light enough to be just visible to the naked eye—a sixth magni- 
tude star—and reaches its maximum brightness in three months more. But the 
changes of Mira are less regular than those of Algol. Its period is sometimes 
longer, and other times shorter, than eleven months. Its greatest brightness is 
sometimes that of second magnitude, and sometimes of only third magnitude. 
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This “ wonderful” star is expected to be bright again in May, this year; in April, 
1884; March, 1885; February, 1886, and so on—about a month earlier each 
year. And now, may we not reasonably infer that the new stars of 1572, 1604, 
etc., are but variable stars of long periods, and will brighten up into visibility at 
their appointed times? A telescopic star has long existed nearly or quite where 
Mr. Brahe saw his brilliant star in 1572; but whether it is the identical star is 
rather uncertain. : 

Cassiopeia is on the opposite side of the North Star from the Great Dipper, 
and nearly as far. It may be known by three stars in the form of a triangle, and 
one above (as seen in the evening at this time of year). The place where Tycho’s 
star appeared is just to the right of the triangle, nearly in the point that would 
fill out the square. There is, indeed, one or two small stars in that corner, or 
region, which may be seen when the sky is clear and there is not too much 
moonlight. Make yourself familiar with these stars; and the new star, or its ap- 
parition, may be easily recognized when it does appear. 


SPICELAND, INp., March 8, 1883. 





ANNOUNCEMENTS OF ASTRONOMICAL DISCOVERIES. 


For several years the Smithsonian Institution has done valuable service in 
collecting and distributing information of discoveries and phenomena that require 
immediate and wide-spread investigation. This labor was undertaken and con- 
tinued because there seemed to be no other way by which the want could be 
filled. But the need of a more speedy and accurate system has been strongly 
felt, and has resulted in the transference of the work to Harvard College Obser- 
vatory. Mr. John Ritchie, Jr , of Boston, has been appointed to take charge of 
this service, and it is he that has mapped out the details of the scheme. The 
plans include European as well as American observatories. An association of 
about fifty European observatories has recently been formed for the same pur- 
pose, and this association has requested Harvard College Observatory to cooper- 
ate with it and forward information of American discoveries. As there is also 
cable connection between Europe and South Africa, South America, and Aus- 
tralia, the system is quite complete, and may be looked to as a means of facilitat- 
ing the work of the astronomer. 

The outline of the plan, as taken from the circular, is as follows: Discov- 
erers of asteroids, comets, suspected comets, or of any celestial phenomenon de. 
manding immediate attention are requested to telegraph at once to ‘‘ Harvard 
College Observatory, Cambridge, Mass.” Such announcements will be at once 
cabled to Dr. Krueger, Kiel, Germany, and by hjm distributed to the European 
Union. They will also be distributed in this country in three ways—1. Through 
the Associated News Companies; 2. By special circulars of the Sczence Observer ; 
3. By special telegrams. 

The first two of these methods are already in successful operation and need no 
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explanation. The special telegrams will contain that information which experi- 
ence has shown to be especially valuable. Whenever possible, these telegrams 
will be in cipher according to the Sctence Observer Code, a cipher language de- 
vised to lescen the number of words and to render the message less liable to muti- 
lation and misunderstanding. ‘To those persons who do not possess the code, 
the telegrams will be sent in ordinary manner, but abbreviated according to the 
following form: 

TELEGRAM.—Comet Swift eleventh May fifteen six ascension zero fifty-nine 
north fourteen thirty-six plus six south four tenth. 

TRANSLATION.—Comet discovered by Swift, May 11d. 15h. 6m., Washing- 
ton Mean Time, in R. A. oh. 59m., I’ss1iaation + 14° 36’. Daily motion, R. 
A. + 6m., Declination—q4’. Tenth mis: icude. 

The date will be expressed by the name of the month, preceded by an ordi- 
nal number giving the day of the month, and followed by two numbers express- 
ing the hour and minute in Washington Mean Time (civil). Right ascension 
will be given in hours and minutes, preceded by the word ‘‘ascension.” Decli- 
nation will be given in degrees and minutes, preceded by the word ‘‘ north” or 
‘*south.’’ Daily motion in R. A. will be given in minutes of time, preceded by 
the word ‘‘ plus” or ‘‘ minus,” and in declination in minutes of arc, preceded 
by the word ‘‘ north ” or ‘‘ south”. 

Magnitude will be expressed by an ordinal number. 

The actual expense of sending the telegrams will be borne by the persons 
receiving them, though, for convenience, the charges will be prepaid and annual 
accounts sent to the subscribers. 

Mr. Ritchie has already had considerable experience in this kind of work 
while sending the Special Circulars of the Science Observer; and his success in 
this almost guarantees the success of the larger undertaking. 





PHILOSOPHY. 





INDUCTION IN SCIENCE. 
PROF. H. S. S. SMITH. 


The scientific method, as usually understood, is the method of induction. 
By it the statement of a law of action is formulated from a knowledge of many 
facts that bear on the subject. The progress of science clearly shows that the 
principles of induction may be used in two ways and we may call them, for con- 
venience, qualitative induction and quantitative induction. In many respects 
they differ widely from one another. The qualitative is essentially metaphysical 
in its manner of procedure and as such, in many instances, produces naught bu 














INDUCTION IN SCIENCE. 701 
barren results. The quantitative is the true scientific method of dealing with 
facts, and it is by its aid that real advance is made. 

Qualitative induction is that which, starting from a knowledge of a connec- 
tion between two events, or of the fact that a certain phenomenon is consequent 
upon a certain combination of circumstances, produces from this knowledge a 
generalization of a higher order, but of less exactness. There is no estimate of the 
amount of action either in the facts on which the hypothesis is based or in the 
hypothesis itself. The kind of action is the only consideration. It is not un- 
common to find that the natural results of the supposed action have been over- 
looked, for had they been considered it would have been seen that they be di- 
rectly contrary to known facts. Sometimes considerations that are connected 
with the subject are entirely neglected and when brought to bear on the point, 
even in their qualitative aspect, are found to nullify the whole argument. Taken 
at its best, qualitative induction is unsatisfactory, and frequently proves mislead- 
ing and baneful. The operation requires a well trained scientific imagination, 
and it is too often true that the scientific part is less developed than the imagina- 
tion. 

Quantitative induction is that method of procedure in which accurately 
known facts, known both in kind and in amount, are taken as the basis from 
which the advance is to be made. On these facts is built a generalization which 
conforms to the knowledge already possessed and awaits the development of new 
facts with a considerable degree of confidence. For it is one of the sure founda- 
tions of science that nature is ever consistent with herself; although her laws are 
contingent truths, they are ever constant. If, after the best endeavors, the gen- 
eralization can only give an explanation of the kind of action, and is unable to 
determine the amount, it is a theory, and reaches its highest limit when it can pre- 
dict a true result from a given combination of matter and force. Should it attain 
the perfection of being stated in a definite mathematical form, it becomes the ex- 
pression of a law, and as such is accepted astruth. A generalization thus formed 
has in it the elements of exactness. It knows its grounds and stands on its own 
merits. Founded on facts it is as near the truth as the efforts of fallible man can 
place it. The offspring of labor, rather than the child of fancy, it has come to 
stay and to make its presence felt in thinking minds. It is the result of a slow 
growth. ‘The accumulation of facts may have occupied years; some people col- 
lecting them with the definite object of reaching an explanation, others gathering 
information either by accident or for the mere satisfaction of learning ‘‘ some 
new thing.” It is never given to one person to gather all the facts and develop 
the result even in one line of research. Life is too short. Seldom indeed that 
one person formulates a theory in all its completeness. Usually, the final result 
is the outcome of the labors of many men. It is not so much the work of man 
as it is the answer which nature has given to patient questioning and persevering 
scrutiny. 

In physics and astronomy—the sciences which deal with the very small and 
the very great—we find example of both kinds of induction. The minuteness and 
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rapid motions of the molecules, and these are the units of physical problems, 
render them inaccessible to our grosser senses and it becomes necessary to study 
them as best we can by the effects that they and their motions produce. By cor- 
relating and comparing the knowledge thus obtained, it is possible, at times, to 
learn somewhat of the nature and conditions of the molecules themselves. Some- 
times the result, satisfactory at first, has been found to be fallacious; sometimes 
it contains the elements of truth and grows. Newton, in order to account for 
the phenomena of light, advanced the corpuscular theory—a qualitative attempt. 
Put to the test of fact, it failed. Then Hooke and Huyghens put forth another 
qualitative hypothesis—the undulatory theory. Newton supposed that light con- 
sisted of exceedingly small portions of matter sent out from a luminous body in 
all directions and with inconceivable, though finite, velocity. The undulatory 
theory supposes the existence of the luminiferous ether, a continuous, elastic and 
very ‘‘subtle” medium, pervading all space. When considered casually, these 
two suppositions seem equally improbable. But nature herself has decided be- 
tween them. The corpuscular theory has been disproved, while the undulatory 
theory, though still awaiting its ultimate and complete establishment, is steadily 
gaining ground. 

In astronomy, the vast distances—too great to be even imperfectly compre- 
too large to be the subjects of experiment, render 





hended, and huge masses 
progress slow and complete explanation difficult. Time is the chief element of 
success, time in which the unknown laws, by their continuous action, may pro- 
duce results that can be interpreted. As a finished example of quantitative in- 
duction we may take the law of gravitation. Tycho Brahe and Kepler had laid 
the foundation of facts on which it was to be built. Newton, taking these facts 
and dealing with them in the most rigorous manner, produced the clear and 
mathematical statement of the law. It sprang full grown from his brain. It has 
not been changed, increased, or modified by subsequent researches. The work 
was finished when he proved that the moon was rigorously subject to the law. 
But is seldom that a theory can be framed as completely as this when first 
presented. (Qualitative induction has its field of usefulness, and without it actual 
progress would be slow. ‘There are but few men that are sufficiently patient and 
have enough faith in the future to spend their days in the laborious accumulation 
of mere facts and figures. The work is apt to become pure drudgery unless there 
is the impetus of comparing the facts with some hypothesis. A working hypothe- 
sis is of itself an incentive to new work and new discoveries, It gives glimpses 
of unexplored territory and the natural desire is to enter and investigate. Lock- 
yer’s hypothesis that the so-called elements are compound and that the real ele- 
ments only present themselves as such under the tremendous temperatures of the 
Sun has produced, beside the inevitable discussions, sound work and real ad- 
vance in solar physics. Maxwell’s statement of the theory of the connection be- 
tween electro-magnetism and light has stimulated research and seems to promise, 
in one direction at least, an explanation of that marvel of the philosophers, action 
at a distance. Ampére’s idea that magnets are but collections of currents of 
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electricity greatly simplified the understanding of magnetic phenomena and has 
resulted in combining the two subjects of galvanism and magnetism into one— 
electricity. 

Although there are times when qualitative hypotheses are allowable and use- 
ful, it not unfrequently happens that they are confidently offered to public con- 
sideration without any sufficient cause for their existence, without even a sem- 
blance of proof, and utterly innocent of the charge of probability. Their con- 
tinuance consists in the fact that they can be neither proved nor disproved, and 
consequently one person has as much ground for believing in them as another 
has for considering them to be entirely false. They usually treat of subjects that 
are practically beyond the reach of the experimenter with his measuring line and 
balance, and beyond the ken of the observer with his microscope and telescope. 
Prominent examples of this numerous class are Le Sage’s theory of the cause of 
gravitation, and C. W. Siemen’s ‘‘New Theory of the Sun and the Conservation 
of Solar Energy.” It is, of course, impossible to say that these efforts are not in 
the right direction. But if judged of by analogy, and especially if brought into 
contrast with the necessities of the case and with known facts, these, and others 
like them, appear to be lamentably deficient. They may serve a good purpose 
in some cases and with a few individuals, but in general they cumber the ground 
and cause a waste of energy. 


CORRESPONDENCE. 
LETTER FROM TEXAS. 


Marcu 6, 1883. 

Epirok REVIEW OF SCIENCE AND INDUSTRY: 

Last October while on my way from San Antonio, Texas, to Fort McKavett, 
I was detained at Mason, one day, until long after midnight, to make connec- 
tion with the line of stages running from Burnett. ‘The printers were working on 
the Mews /tem that night, and the proprietor very kindly invited me to spend the 
time in his office, as it was uncertain when the stage might arrive, and they would 
not wait for passengers. I spent most of the night very pleasantly talking with 
Mr. Stimpson, who was formerly a resident of Kansas, but isnow engaged in min- 
ing in Texas. We discussed at length what plan we ought to pursue in order to 
develop the mineral resources of Texas, to diffuse scientific intelligence and to 
create a scientific spirit among the people. Among other things Mr. Stimpson 
stated that he believed he had discovered tin ore, and offered to send me sam- 
ples if I would have the matter determined by competent chemists. 
In accordance with this plan, several weeks later, I received three samples 
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from three different localities, of alleged tin ore, with some other minerals, for’ 
assay. I sent one specimen of the alleged tin ore for analysis, to each of the fol- 
lowing chemists: Prof. G. E. Patrick, State University, Kansas; Prof. G. H. 
Failyer, State Agricultural College, Kansas, and Prof. Chas. A. Schaeffer, Cornell 
University. In due time I received replies from all these chemists. Prof. Fail- 
yer wrote that the specimen sent to him was a first-rate specimen of garnet. 
Prof. Patrick wrote that the specimen forwarded to him was a fair specimen of 
oxide of iron. 

Prof. Schaeffer, of Cornell University, wrote me at some length, about the 
alleged tin ore and the other specimens forwarded. He says in substance : 

‘* As to the specimens you forwarded, I am sorry to say, I shall have to give 
a very unfavorable report. The tin ore, from Burnett County, contains no tin, 
and consists of garnet. The cinnabar, from Gillespie County, is very good 
looking hematite. And the lead and silver specimen proves to be a chunk of 
metallic lead with only a trace of silver—just about as much as is usually found 
in all commercial samples. The small fossils are casts of the interior of some 
species of the genus Zurritella. As the sub genera and species are distinguished 
by the external markings of the shells and the shape of the mouth, it is impossi- 
ble to name them any more definitely. The genus extends from the Silurian 
to the present time. Prof. H. S. Williams, thinks, however, that the specimens 
in question are probably Cretaceous, 

‘‘In spite of the foregoing I shall always be happy to assist you to the ex- 
tent of my power in your efforts to develop the hidden resources of Texas. 
During the past year I had some experience in that State which was quite inter- 
esting. ‘arly in the year I received a number of specimens of limestone 
which I found contained gold, some of them being quite rich. The result of the 
matter was that I was sent there to investigate, and spent about six weeks in June 
and July in Williamson County. The particular point of my operations was about 
eighteen miles north of Georgetown, very near the border of Bell County. I 
certainly found gold, but came to the conclusion that there was very little pros- 
pect of finding enough to pay. I have written a brief paper on the subject to be 
read at the next meeting of the mining engineers. I have no doubt that there 
are vast possibilities in the State. The hematite you sent, by the way, looks like 
a very pure article, and as soon as I can find time, I shall make a complete anal- 
ysis of it. I fear though that the point where it occurs is so far from any iron 
works, that it will not amount to much financially.” 

Nature unfolds to the observer in Texas a wonderful variety and luxuriance. 
The mineral resources of the State are known to exist in almost unlimited quan- 
tities. But we have no geological survey, and I have received so far very little 
encouragement in trying to repeat my work in Kansas and Missouri in founding 
an Academy of Science. I am satisfied, however, that such a society could be 
organized in due time, after enough hard work. If Texas had an Academy of 
Science, composed of active scientists, in various parts of the State, it would exert 
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a powerful influence in molding the people, and in inspiring them to prosecute 
scientific investigations. 

I only wish to add, that it will afford me pleasure to assist any miners in 
the State in securing analyses of alleged tin ore. ‘Tin is now found in Alabama, 
and it is probable that it also occurs in Texas, as miners generally believe. 


Very truly, Joun D. PARKER. 





LETTER FROM SCHLIEMANN. 


ATHENS, January 20.—In a letter headed ‘‘ The Archeological Discoveries 
in the Levant,” dated Athens, 18th ult., and published in the Zimes of the 1oth 
inst., it is stated that ‘‘the resumption of my excavations at Hissarlik has failed 
to develop anything confirmatory of my Ilian hypothesis, and that the famous 
stratification of civilization which was supposed to testify to the extreme antiquity 
of the city is shown to be untenable.” The anonymous writer is evidently no 
archeologist; moreover, he does not speak of my excavations from personal in- 
spection, nor does he seem to have the slightest knowledge of what has been 
written on the subject since August last. 

I excavated-in 1882 for five months—namely, from March 1 till August 1, 
employing all the time 150 laborers, and aided by two of the most eminent archi- 
tects of Europe, Mr. J. Hoffer of Vienna, and Dr. Wm. Dorpfield of Berlin, the 
latter of whom superintended for four years the technical part of the excavations 
of the German Empire at Olympia. Not only have these excavations been no 
failure, but, on the contrary, they have yielded far more important results than 
all my previous excavations at Hissarlik since 1870. The success of five prehis- 
toric and two latter settlements, as given by me in ‘‘Ilios,” is confirmed by my 
architects (see Dr. Dorpfield’s letter in the Augsburger Allgemeine Zeitung of Sep- 
tember 29, 1882, and an extract of it in the Academy of October 14) who have, 
however, proved to me that the enormous masses of calcined debris, which I had 
attributed to the third city, really belong to the second city, which perished in 
some fearful catastrophe, and which had on the hill of Hissarlik only its Perg- 
amus, with five or six edifices of very large dimensions, while its lower city ex- 
tended east, south and west on the plateau. 

We have excavated most carefully all the buildings of the Acropolis, among 
which two, of very large proportions and with walls respectively 1 meter 45 and 
I meter 25 thick, seem to us, for many reasons, to be temples. Nothing could 
better prove the great antiquity of these buildings than the fact that they were 
built of unbaked bricks, and that the walls had been baked 2 situ by huge mass- 
es of wood piled upon both sides of each wall and kindled simultaneously; each 
of these buildings has a vast vestibulum, and each of the front faces of the lateral 
walls is provided with six vertical quadrangular beams, which stood on well- 
polished bases, the lower part of which was preserved, though, of course, in a 
calcined state. We, therefore, see that in these ancient Trojan temples the ante 
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or farastades, which in later Hellenic temples fulfilled only a technical purpose, 
served here as an important element of construction, for they were intended to 
protect the wall ends and to render them capable of supporting the ponderous 
weight of the super-incumbent crossbeams and the terrace. We found similar 
primitive avfe in twe other edifices, and at the lateral walls of the northwestern 
gate. 

We also found that the great wall of the ancient Acropolis has been built of 
unbaked bricks, and had been baked like the temple walls, zw stu. I lay stress 
on the fact that a similar process of baking entire walls has never yet been dis- 
covered, and that the a#/a in the Hellenic temples are nothing else than reminis- 
cences of the wooden anfe of old, which were of important constructive use. 
We discovered in the Acropolis of the second city three large gates, all of which 
ied down to the lower city. Homer knew of only one gate at Troy (the Sczan, 
sometimes also called the Dardanian Gate), but this gate was on the west side of 
the lower city; the gates of the Pergamus are never mentioned in the poems, 
The three prehistoric settlements which succeed each other in the calcined ruins 
of the Acropolis were poor and insignificant, and none of them extended beyond 
the hill of Hissarlik. The ruins of the lower city, therefore, remained deserted 
for ages, the bricks crumbled away, and the stones of the walls served the new 
settlers of Hissarlik for building their houses, or, as the legend ran (see Strabo, 
xlil, 599), they were used for building the walls of Sigeum. 

The site was in later times occupied by the olic Ilium, which stood for 
more than 1,000 years, but nevertheless the traces of the ancient burnt city have 
not been obliterated ; the huge masses of prehistoric pottery, perfectly identical 
with that of the second city on the Pergamus, which were found in the extensive 
excavations made by me on the lower plateau, testify to its existence on the spot. 
Its existence seems further to be proved by the vertical wall represented in 
‘«Tlios,” p. 24, N. 2 B., as well as by the three gates, and above all by the 
ground plan and the number of loose edifices in the Pergamus. I have now ex- 
cavated the latter entirely, and for this reason alone the excavations at Troy 
must be considered as terminated forever. I have also excavated seven more of 
the conical tumuli, called heroic tombs, and have thoroughly explored the an- 
cient city on the heights of Bunarbashi, as well as the sites of four other ancient 


towns. 

A full account of this, my last Trojan campaign, with excellent plans and 
about 200 engravings of the most curious finds, will be published by Mr. John 
Murray. 


HENRY SCHLIEMANN. 
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EDUCATION. 





FOURTEENTH ANNUAL GRADUATION EXERCISES OF THE KAN- 
SAS CITY MEDICAL COLLEGE. 


The fourteenth annual Commencement of the Kansas City Medical College 
was held March 7th in the auditorium of the Walnut Street M. E. Church. The 
church was filled with friends of the college and the class, and others interested 


in the proceedings. 
The music was furnished by the Opera House orchestra, and was of an excel- 


lent character. ; 

After an overture from ‘‘ Zampa”’ the evening’s exercises were opened with 
prayer by Rev. C. C. Woods. The orchestra discoursed several selections from 
‘¢Ernani,” and Rev. C. L. Thompson was called upon to deliver the address of 
the evening. Dr. E. W. Schauffler, president of the faculty, presided over the 
commencement exercises. ‘The members of the faculty occupied seats on the 
rostrum. 

NATURAL SCIENCE AND PSYCHOLOGY. 

In his address to the students of the College and the members of the grad- 
uating class, Rev. C. L. Thompson spoke as follows : 

A minister is to speak to you, young gentlemen, on the threshold of the 
medical profession. At first thought it might seem inappropriate. I might be 
warned off this ground by the old saw: ‘‘ Ne sutor ultra crepidam.” But in 
these days the shoemaker’s last stands for more than one thing. The realm of 
learning has so widened, the circles of learning, like those of the skies, so cut 
each other, that each is kin to all. ‘The professions are articulated and each _ be- 
longs to all. It is especially so between us. You are doctors, I am a minister. 
We are each ata work upon the same man. ‘Therefore I have a right to speak 
to you—you have a right to speak tome. We are building on the same house, 
a house not made with hands. If we build wisely, we will build together, each 
in loyalty to the one plan of the architect. 

When a pseudo doctor works away at the symptoms or special form of disease 
without taking account of the whole man, you call him a quack. You disfellow- 
ship him. Let us beware that you and I be not quacks of a higher sort, but 
quacks all the same ; you doctoring the man’s digestion and respiration and cir- 
culation, and ignoring his mental and moral condition, and I, doctoring his 
conscience, while I ignore his liver. A full science takes in the whole man. 

So, young gentlemen, in proportion as we are scientific, we are brethren. 
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Indeed, we must be specialists. Only a fool will think in a score or two of years 
he can learn enough to doctor a whole man. Remember the German professor 
who lamented on his death-bed that he had been fooling away his life by studying, 
or attempting to study, the whole Greek alphabet. If he had another chance he 
would devote his entire life to the study of the one letter ‘‘ Iota.” And remem- 
ber what Dr. Holmes tells us of the professor at the breakfast table who had scat- 
tered and wasted his energies by devoting them to a study of beetles. If he had 
life to live over again he would devote his time to the study of the hind leg of 
one class of beetles. One can sail around the world, but in so doing nothing is 
discovered. The ocean is only an empty desert. But cast your anchor. Let 
down your bucket, and out of that bucket select one trembling drop of water and 
put on your spectacles, Oh! microscopist, and the heavens and the earth seem 
to be open under your concentrated gaze. So we must be specialists because 
we cannot successfully be generalists. The Bible says, ‘‘ the eyes of the fool are 
in the ends of the earth.” So he sees nothing. The earth has noends. The 
eyes of the wise man will be at home selecting one thing from the infinite multiplic- 
ity of nature and magnifying it by a concentrated attention until it becomes ‘‘ the 
deputy of the world.” That is genius, and that faculty of absorption in one thing 
makes the scientific man and the worthy scientific result. 

But while this much in favor of specialism must be conceded to the largeness 
of the world, there is also a great truth on the obverse side. The specialist who 
gives himself to one part of the body needs to form a partnership with other 
specialists who give themselves to other parts of the body. ‘The oculist needs to 
be sympathetically joined to the aurist, for if the whole body were an eye, where 
were the hearing ? and if the whole body were an ear, where were seeing? ‘Thus 
specialties supplement and complement each other. But now the man is not all 
body. He has something besides physical organs. 

The physical specialties need an ally. You want to take me into partner- 
ship. Sana mens in sano corpore. We can hang out no shingle of a universal doc- 
trine. We distrust the medicines that cure everything. But we can hang out a 
broad sign, on which shall be written the names of the great firm of Dr. Corpus 
and Dr. Mens. Drs. Corpus & Mens, Professors in the Institute of Humanity ; 
their partnership bodes great good to the future of humanity. 

And as between them there need be no jealousies. Is there any truth in the 
sometimes slanderous affirmation that doctors have long coat-tails—that are easily 
trodden upon—that they balance professional chips on their shoulders and are 
jealous of their special prerogatives? I trust so. A man who is not sensitive to 
the honor of his calling is not worthy of a place in it. A proper professional 
dignity befits alike the doctor of medicine and of theology. I know a doctor of 
medicine, who being recently called to attend upon an intelligent lady, was met 
by the feminine caveat, ‘‘ Doctor, you must stipulate that you will not give me 
any quinine, morphine or calomel.’’ The doctor, seeing with alarm the pharma- 
ceutical ground thus rapidly narrowing under his feet, exclaimed with becoming 
dignity, ‘‘ Madam I am not going to take you into partnership with me in the 
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practice of medicine.’”’ ‘That was all right, because both the doctors of that firm 
would have been in the quinine, morphine, calomel department, and that might 
have caused a collision. 

But, young gentlemen, you have got to take me into partnership with you. 
For you, without me, will not cover the whole man. If the whole body were an 
eye, where were the hearing? If the whole man were a body, where were the 
soul? Specialists of the physical department of humanity, you need the preach- 
er. It will be the sign of a broader science when you leave room on your shingle, 
and in your theories, for him, the doctor of souls. 

I think there only are two grounds on which you can resist the partnership 
for which I am pleading. 

First. —You can say there is no second department. You can say aman has 
no soul; or, if he have what, by courtesy, may be called a soul, it is only refined 
and sublimated matter. It bears only such relation to the grosser body as the 
sunbeam bears to the lump of clay it beautifies—matter—only in another form. 
Precisely this a great many doctors are saying. They deny the duality of life, 
they run their craft against that philosophic current which has the sweep of all 
historic time in its movement; that stream which sprang from beneath the porches 
of the Athenian academy, and flows with accepted music through all schools of 
thought the affirmation, viz. of a dual naturein man. This you can do. You 
can build the man up from protoplasm. You can say I am a lobster, converted 
for the nonce into what is called a man. If I should be drowned lobsters will 
quickly reconvert me into lobsterian protoplasm. You can say, as Huxley said 
in a leciure on the physical basis of life, ‘‘ All vital action may be the result of 
the molecular forces of the protoplasm which displays it. And, if so, it must be 
true in the same sense and to the same extent that the thoughts to which I am 
now giving utterance and your thoughts regarding them are the expression of 
molecular changes in the matter of life, which is the source of our other vital 
phenomena.” 

Now, when you adopt that creed, that there is but one thing in the universe, 
and that one thing matter, when you have thus-remanded to the same _protoplas- 
mic base, the fungus that clings to the rock, and the thoughts of Plato, or John 
Milton (thoughts that wander through eternity) you are then ready to dismiss the 
preacher. ‘The partnership must be broken up. If you have ever admitted the 
mind doctor into your counsels you may get rid of him at once. He is only an 
impertinence. He stands for an unreality. He is only painting pictures which 
death’s dust will pretty soon quench. 

I will not say if this is your theory that your calling is worth nothing. It is 
worth while to soothe a toothache to day, though the tooth may have to be pulled 
to-morrow. But I will say that so your profession is robbed of its chief grandeur. 
You are not serving an immortal being. Your work has no immortal projection. 
It is not a parabola, whose unfinished curve points past the stars. It is like the 
curve of a broken rainbow, one end of it veiled by a storm, and the other end 
shooting down into the ground. And you who work at the ground end of the bow 
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may possibly find the pot of gold. But you shall have no higher reward. On 
this theory you and the horse doctor—the veterinary surgeon, and the veteran 
surgeon of human bodies, may as well go into partnership and hang out your 
sign together. 

Or, second, you can resist the partnership for which I am pleading on quite 
another ground. Instead of being a monist, and holding to only one substance 
and that substance matter, you may be a dualist of such extreme pattern that you 
will say ‘‘there are two things, mind and matter, and they are so far apart that 
the one has no connection at all with the other.’’ You may say, ‘‘I will doctor ’ 
the body and you, preacher, may doctor the soul. Our fields have nothing in 
common. Calomel and catechism have no relations. ‘There is no reason why 
either profession should consider the other.” 

And yet, whatever theories of the entire dissimilarity and non-connection of 
these two professions you may hold at the beginning of your calling, I believe 
you will modify them as you go on. You will gradually discover that calomel 
and catechism have points of contact. Perhaps you remember of a broken bodied 
and broken-hearted man who went to an eminent French physician to be cured 
of something, he knew not what. He seemed hopelessly low spirited. The 
doctor, after various experiments, concluded that his patient needed mental not 
physical stimulus, and advised him to go and hear a distinguished actor who at 
that time was convulsing Paris with his comic performances, ‘‘ Alas!” replied 
the gloomy sick man, ‘I am that actor.’”? And then the doctor was nonplused. 
But he was wise in his prescription. He recognized the subtle connection be- 
tween brain and thought; between heart and hope. The minister of large ex- 
perience knows very well that often he comes to the point where he must say to 
his patient, ‘‘Go to the doctor; there is no chance of your getting a good hope of 
heaven till your liver is cleaned out.” A hopeless kind of battle the religious 
leader is fighting when he puts comforting doctrines against confirmed dyspep- 
sia. Dr. Alexander used to say he always had a good hope of heaven except 
when the east wind blew. Many another would be a serene Christian if only a 
villainous digestive system would let him. On the other hand, some of these experi- 
enced physicians have often reached the French physician’s point, where they 
were ready to surrender physics to philosophy, where, across the shadowy bor- 
derland between the physical and the spiritual, strange influences reached from 
the latter to the former, neutralizing the effect of medicine, suspending natural 
law, and introducing into all professional calculations abscure and confused and 
confounding conditions. 

So I believe the last words of science on this subject are these two: 

First—The proper duality of human nature, a body that is not the mind—a 
mind that is not mere bodily effloresence. 

Second—aA closeness of connection and sympathetic action between the two 
of the most intimate kind; so intimate as to palliate the error of those who under 
a sense of their identity forget their difference. 

I venture to propose therefore to you, young gentlemen, as a supplemental 
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course of study, (for the true physician is a student to the end of the chapter) an 
examination of the borderland of your science; the influence of psychic states 
on physical conditions. I believe we are beginning to get some lights for that 
shadowy realm, and that by those lights the reverent student will be able to walk 
forward to many results that will greatly aid the practice of medicine. I have 
observed that a good deal has been said lately of the importance of having medi- 
cal students better prepared in general knowledge—especially in fundamental 
natural science—before they begin the study of their profession. Thus they 
would lengthen your course at the beginning of it. 

And I would lengthen it at the other end, where it reaches up into psycholo- 
gy. For you are to doctor a man who has a soul of such dominant activity that 
it often affects most profoundly and even commandingly that physical basis on 
which your science is to work. 

That study is an obscure one, but it is one of rising importance ; importance 
both to the preacher and the doctor. To the preacher, for I must know what 
checks and reactions my doctrines will meet when they impinge on a disordered 
or cantaukerous physical system. And to the doctor, for he must know what al- 





lowance to make for those intangible and imponderable agencies, that like spirit 
hands manipulate his drugs, now paralyzing their action and again intensifying it 
beyond computation. 

Young gentlemen, you have a great profession, because it involves the care 
of an immortal being from the ground up. You have not compassed it, when 
you have found specifics in nature’s pharmacy for the ills of the flesh. I think 
specifics more and more retire from the advance of true science, because science 
gets comprehensive, and every prescription must contemplate the entire man. If 
you work away at this or that symptom without intelligent vision of all that being 
which the symptoms inhere, you are only tinkering. So study the whole of that 
being ; sometimes to get at a man’s physical condition it is as necessary to sound 
his conscience as it is to tap his lungs. ‘*A bad heart” isa phrase that has two 
meanings. ‘Those meanings may be related, and each be interesting to the phy- 
sician. 

One word more as to those upper ranges of your profession. You and I are 
servants of mankind. Victor Hugo somewhere says, ‘‘ the priest’s door should al. 
ways be open, the doctor’s door should never be shut.” Wecannot be true to our 
calling and wall ourselves into our own pleasures or our own comfort. We are not in 
the highest view scientists, we are not money makers, we are not ambition hunt- 
ers. We are missionaries. A sort of divine obligation pushes us on. If we 
realize the grandeur of our calling the world’s praise or blame glides past us like 
the idle winds. We have a ministry, and among bruised bodies and bruised 
spirits we are as those who serve. Now toserve—nota principle, and not a creed, 
and not a school, but a living and deathless being we need a certain poise of 
character and tenderness of touch, which comes only from contact with calming 
and ennobling spiritual virtues. ‘Therefore you need not only to remember that 
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your patient has a heart and a conscience, but you need them yourself. If you 
would be an expert surgeon your professors have told you you must do nothing 
to unsteady your hand. Only so can you move successfully around those cen- 
tres of life, where a manual tremor might be fatal to your work. My old friend, 
Dr. Mussey, of Cincinnati, when he had a very delicate surgical operation to 
perform, would go to bed for a day, that with a rested system and unjaded brain 
and a level hand he might come to his perilous task. Young gentlemen, I com- 
mend to you that restfulness of spirit, that best balance of all your powers which 
comes from the silence and calmness of leaning on God. ‘This will help you to 
do your work to the best. You will interpenetrate the physical with the spirit- 
ual. You will carry a serene, a cheerful countenance that is sometimes bet- 
ter than medicine. An element of helpful sympathy, undulled and unprofession- 
al, will accompany and glorify your ministry to the body; your heart will be kept 
true to the highest sentiments of your calling, and your faith in God will sustain 
you under the failures with which human mortality steadily confronts you; but if 
you work on high levels, it cannot cheat you of your reward. That reward will 
not always be to save life. It will be enough if, joining hands with the minister, 
you teach a man how to die; teach him how along the altar stairs of a breaking 
body, to climb through this world’s darkness up to God. 





After music President Schauffler conferred the degree of Doctor of medicine 
on the members of the graduating class, giving each his diploma and administer- 
ing the usual Hippocratic oath. 

The names and addresses of the members of the graduating class are as fol- 
lows: 

Graduates in medicine—Henry P. Ball, Shawnee, Kas.; Samuel R. Coates, 
Kansas City ; Charles M. Chambliss, Bozeman, M. T.; Joseph S. Fisher, Middle- 
port, O.; Charles E Griffith, Rose Hill, Mo.; Alexander H. Ironsides, Kansas 
City; Edwin T. Phillips, Manhattan, Kas.; Henry E. Pitcher, Shawnee Mound, 
Mo.; James R. Ladd, Cambridge, Mo.; Richard P. Walker, Platte City, Mo.; 
John B. Wann, Harrisonville, Mo.; William H. Young, Spring Dale, Ark. 

Graduates in dentistry—David C. Lane, and Joseph P. Root, Jr., Wyan- 
dott, Kas. 

President Schauffler then said that while this was the fourteenth annual anni- 
versary of the Commencement of the Kansas City Medical College, it was at the 
same time the first annual Commencement of the Kansas City Dental College, or 
dental department of the Medical College. Unfortunately this fact has not been 
mentioned in the programme. ‘The degrees and diplomas were conferred on the 
members of the graduates in dental surgery, and Dr. T. B. Lester arose to de- 


liver the address to the class. 









DR. LESTER’S ADDRESS. 


Dr. Lester said that thirteen years ago it devolved upon him to speak the 
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parting words to a graduating class going out into the world to perform their 
duties as doctors, even as was the class he now addressed. ‘The speaker reverted 
to the time when the Kansas City Medical College was started. It had succeed- 
ed against some opposition and under many difficulties. The good people of 
Kansas City had always been the friend of every enterprise that claimed Kansas 
City as its home, and this was the secret of her greatness. 

During the existence of this college it had graduated 124 physicians. They 
were scattered all over the United Statesand Territories. The college was proud 
of them, and they had all been an honor to her. The speaker did not think the 
present class would tarnish this record. 

Turning from this subject, Dr. Lester called the attention of his hearers to 
the great changes in medicine which were going on. ‘The science of medicine 
was becoming more accurate every day. ‘These advances all accrued to the in- 
terest of the people. 

The arrest of experimental research by legal interposition was severely com- 
mented upon. Man himself killed animals for food and clothing, made slaves of 
them and slaughtered them for amusement. In England this fanaticism most pre- 
vailed. It had not yet reached America. No one but a fanatic would cry out in 
favor of a dog or a cat and oppose scientific vivisection with law, if by the ex- 
periment something might be learned which would benefit thousands of men and 
women. 

The speaker urged his class not to fall into the error that they had nothing 
to do but to absorb the knowledge thus gained in the past. They must go on 
and enlighten the world themselves. Another error was the thought that there 
was nothing else to be done. Science may make more advancement in the future 
than it has in the past. 

Despite the fact that American students of the past, in a new country where 
colleges were few and books scarce, had struggled under difficulties of every 
kind, yet the country had produced a race which were giants in medicine. ‘The 
medical men of the United States were admired all over the world. 

It was not necessary to go abroad to learn thoroughly the science of medi- 
cine. In the great schools and hospitals of both Europe and America, only that 
practice could be gained which would make a great surgeon. Europeans had 
made great concessions to us, and we had always admired their thoroughness and 
ability in surgery and medicine. 

To the graduating class Dr. Lester, in conclusion, addressed words of good 
advice and hearty sympathy. He urged them to be true to their profession and 
themselves, and bade the class, on behalf of the faculty, God speed and good-bye. 


The awarding of prizes was next in order. There are several prizes in the 
gift of the college. The first of these is the Holden prize of $100, given to the 
student who passes the best examination. The prize was founded by Howard 
M. Holden, of this city. Besides this there is the faculty prize of $25, given to 
the next best student. Dr. Halley, professor of surgery, offered a competitive 
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prize, consisting of ‘‘ Agnew’s Surgery,” in two volumes, to the best student in 
surgery, and Dr. Fryer, professor of diseases of the eye, offered a fine opthalmo- 
scope to the best student in his classes. 


The prizes were awarded as follows: 

First—Holden prize of $100, to Edwin T. Phillips, Manhattan, Kas. 

Second—Faculty prize of $25, to Samuel FE. Coates, Kansas City, Mo. 

Third—Agnew’s Surgery, two volumes, to A. H. Ironsides, Kansas City, 
Mo. 

Fourth—Opthalmoscope, to D. P. Walker, Platte City, Mo. 

With a concluding selection by the orchestra the members of the class re- 
ceived the congratulations of their friends, and the audienence dispersed. 

After the commencement exercises were concluded the faculty of the college, 
together with the graduating class and the members of the alumni association, 
adjourned to the Centropolis Hotel, where everything was waiting and an excel- 


lent banquet served. 





SECOND ANNUAL COMMENCEMENT OF THE MEDICAL DEPART- 
MENT OF THE UNIVERSITY OF KANSAS CITY. 


A large and brilliant audience gathered at the Walnut Street M. E. Church, 
March 13th, on the occasion of-the Commencement exercises of the University 
of Kansas City. The platform was filled by a number of the most prominent 
citizens, notably: Hon. IT. B. Bullene, Rev. Dr. Mathews, Dr. J. W. Jackson, 
chief surgeon of the Missouri Pacific Railroad; Judge H. P. White, Drs. A. Jam- 
ieson, N. H. Chapman, E. R. Lewis, J. Miller, J. P. Jackson, F. B. Tiffany, 
Willis P. King, J. M. Allen, Judge R. E. Cowan, Drs. A. P. Campbell, C. W. 
Adams, J. R. Snell, H. T. Hereford, James M. Wood, G. W. Davis, W. M. 
Lewis, L. A. Berger, O. Baldwin, and J. M. Wilson. 

The exercises began with an overture from Stradella, which was exceedingly 
well rendered. This was followed by prayer by Rev. Dr. Mathews, at the con- 
clusion of which the diplomas were presented by Mayor Bullene, who said that it 
was expected that Governor Crittenden would honor the occasion and himself by 
presenting these diplomas. It‘occurred to him that some were born great, and 
some had greatness thrust upon them. ‘This was his fate to-night. He believed 
that it was the practice upon such occasions for the president to say something. 
If this address was delegated to him it would be a custom more honored in the 
breach than the observance It was with pleasure that he could testify to the ex- 
ceptionally severe test which the class had undergone, and to the exceptional 
triumph that they had achieved. The diplomas were then presented. In 
conclusion the mayor urged the young gentlemen to be worthy of Kansas City, 
their country, their alma mater and themselves. 

The graduating class, whose names follow, then received the diplomas in the 


order given: 
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Dupuy Snell, Clay County, Mo.; John W. Gossett, Paola, Kas.; Frank A. 
Caughill, Chamois, Mo.; James E. Logan, Kansas City, Mo.; Albert F. Schmitz, 
Sedalia, Mo.; Eugene L. Friedenberg, Kansas City, Mo.; Alexander B. Peters, 
Salem, Kas.; Grayson B. Scholl, Girard, Kas. ‘ 

The following prizes were then awarded. 

Surgery—Professors ]. P. Jackson, M. D., and J. W. Jackson, M. D., 
given to the one attaining highest grade. James E. Logan, A. F. Schmitz and 
Dupuy Snell having each attained the same grade, each was presented with a 
copy of ‘‘ Bryant’s Surgery.” 

Obstetrics—Prof. H. T. Hereford, M. D., prize awarded to F. A. Caughill. 

Eye and Ear—Prof. Tiffany, M. D., first prize, E. L. Friedenberg ; second 
prize, Jas. E. Logan. 

Orthopedic Surgery—Prof. J. Miller, M. D., prize awarded to E. L. Fried- 
enberg. 

Anatomy—Prof. E. R. Lewis, M. D., prize awarded to Dupuy Snell. 

At the conclusion of the distribution, the orchestra rendered selections from 
the ‘‘ Merry War.” Dr. James Elmore Logan then delivered the valedictory ad- 
dress. Mr. Logan began with Pope’s well known lines: 

‘¢ Know thou thyself; presume not God to scan. 
The proper study of mankind is man.” 

If this be truth, as it undoubtedly is in ordinary life, how much more is it 
true as regards the physician whose study is this intricate body of ours? Who 
deals with life itself? ‘The speaker depicted the responsibilities, etc., of a phy- 
sician’s life; contrasted the profession with others, and closed by thanking the 
faculty for their kindness to the class, and by a few words of admonition to his 
fellow students. 

In an eloquent address the valedictorian reviewed the work done by the class 
and the life work yet before them. ‘The faculty were again warmly thanked for 
their efforts in behalf of the instruction of the class, and the speaker closed his ad- 
dress with a few well chosen words of advice and farewell to his fellow graduates. 
The valedictory was warmly received by the class and the audience, being fre- 
quently interrupted by applause. 


MACHINE SCIENCE. 


Col. Theo. S. Case then delivered the following address : 
Lapies AND GENTLEMEN :—For some years past we have been accustomed 
more latterly the 


to hear very frequently the expression ‘‘ machine politics ;” 


phrase or term ‘‘ machine education” has been launched forth. In the one case 
it is applied to the management of political affairs by systematic party discipline 
or drill, by which, to a certain extent, at least, the will of the individual voter is 
subordinated to that of his party leaders. In the other, it is used to describe 
‘‘the rigid, mechanical, law-established routine ’’ applied to the education of 
children in the public schools of some of the States. 
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In either case the same benefits and the same evils flow out of the system. 
Great cumulative force and power are attained, and a high average degree of ex- 
cellence and success results. At the same time the process may not be exactly 
adapted to every individual voter or pupil. The objection is that by such ma- 
chine management the important elements of individual judgment and self-reli- 
ance are left out of the question. It is a system of forced results rather than of 
independent action. But it is not alone in politics and education that we find 
the machine at work. It pervades every branch of business, and may naturally 
be looked for in mental processes also. Professor Bain, in speaking of the early 
history of the English universities, refers to ‘‘ the fatal sterility of the middle ages 
and of our first and second university periods, which had to do with the mistake 
of gagging men’s mouths and dictating all their conclusions. Things came to 
be so arranged that contradictory views ran side by side, like opposing electric 
currents, the thick wrappage of ingenious phraseology arresting the destructive 
discharge.” Though we must repudiate ‘‘ sterility’? as a factor in our day and 
in our institutions, yet we may do well to examine our processes of thought and 
investigation and see if we are not tending, in some respects at least, to a similar 
position in scientific matters. 

Many illustrations, pointing suggestively to this tendency, might be furnish- 
ed; but one, which is exceedingly prominent, will suffice for this occasion, 

The year 1882 will long be remembered as one of unusual mortality among 
distinguished literary and scientific men. We were, within its brief compass, 
called upon to mourn the loss, successively, of such men as Darwin, Draper, 
Emerson, Marsh, Longfellow, Pusey, and others almost equally eminent in their 
different lines of labor and usefulness. Of all these, however, probably none left 
so many admirers or so lasting a fame, certainly none made so marked an im- 
pression upon the thought of his generation, as Charles Darwin. 

When he died, last April, the naturalists, the philosophers and the theolo- 
gians of both hemispheres united spontaneously and almost involuntarily in ren- 
dering tributes to his memory. All awarded him, unhesitatingly, the character of 
a fair-minded and careful investigator, a scrupulously honest and faithful recorder 
of intelligently observed facts, and a conscientious and logical generalizer. To him 
more than to any other student of nature of the present century is science indebt- 
ed for a reasonable and probable theory of the origin and descent of species, and 
upon his head was poured a larger share of criticism, opposition, even personal 
ridicule, than has fallen to the lot of any other writer during the same period of 
time. On the other hand, no other writer has ever received from his followers 
and during his lifetime, so large a meed of praise as the constructor of a theory 
of development which, it is claimed, has within less than twenty five years ‘‘re- 
formed science and constrained the whole perception, thought and volition of 
mankind into newer and higher courses.” 

Darwin’s theory was not altogether new, for it had been broached many 
years before by Lamarck in his ‘‘ Philosophie Zodlogique.”’ In fact, Aristotle, 
himself, suggested it more than 2,000 years ago, while quite a number of com- 
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paratively modern investigators, including his own grandfather, Erasmus Darwin, 
had discussed it before he published his first work upon the subject in 1859. But 
at just about that period in the history of science, the geologists, biologists and 
theologians had somewhat harmonized their differences and disagreements, and 
there was comparative peace. Consequently, when the development theory was 
promulgated, great excitement ensued. It ran counter to established beliefs and 
convictions, arousing the most vehement assaults from all sides. However, the 
more it was combatted, the more it was brought into prominence and its claims 
tested in the light of investigation and philosophy, the better its facts, premises 
and conclusions were understood, and the stronger hold it took upon men’s 
minds, until to-day, though not even yet demonstrated, it is more generally ac- 
cepted and approved than any other. 

This theory is known indifferently by the ordinary reader as the development 
or evolution theory, and, as opposed to the theory of special creation, may be de- 
fined to be an explanation of the processes of nature in originating and perpetuat- 
ing life upon the earth by evolution, or by the derivation of one species from the 
one preceding it; modified by the attendant circumstances or environment. 

It appears very clear to a great number of the leading naturalists of the 
world that the adoption of such a theory need not affect men’s belief in a prime 
originator or Creator. On the contrary they deem it only a stronger evidence of 
his wisdom and power, that He was abie to animate the first atom or germ of 
organic matter and give to it the potentiality to develop, by innumerable steps or 
grades, and through an immensely prolonged period of time, from a moneron into a 
man. Such thinkers are known as theistic evolutionists. There are, however, 
other thinkers and investigators who assume that the processes of development 
are entirely independent of any divine originator, and that they are self-originat- 
ing and self-existent. These are styled atheistic evolutionists. 

It is not the object of this address to discuss the facts of the evolution or de- 
velopment theory, but simply to inquire what effect, if any, its various phases 
(for it has received many alterations and additions, ) are having or may have up- 
on students of any branch of science requiring physical investigation or philo- 
sophic examination. Such an inquiry seems to me eminently proper at this time, 
in view of the fact that the officers of the University of Kansas City contemplate 
the establishment of its other departments very soon. Professors in other 
branches will shortly have to be chosen, and the welfare of the public, through 
its youths, is vitally concerned in this choice. It would be an excellent thing to 
have our university well endowed and well provided with the means of instruc- 
tion, but after all it is the professors who will make the reputation of the institu- 
tion and it is their teachings that will make sound and practical men or shallow 
dullards of our children. Mr. Hewett says, ‘‘ Inability on the part of a professor 
to impart to a student the distinct methods and training of a scientist, or philolo- 
gist or a student of history, is to pervert and misdirect the energies and often to 
vitiate the fruits of years of study.” 

The purpose of a university is to develop the intellects of its students in ev- 
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ery department of education, art and science that comes within its scope or func- 
tion. Medical students are not merely to be taught the names and uses of bones, 
muscles and organs, or the practical applications of medicines, but also the subtle 
actions of brain and nerve; not merely anatomical structures, but the mysterious 
physiological processes; they are to be taught to ‘‘ minister to a mind diseased” 
as well as to set a broken limb. Students in other departments are also to be in- 
structed not only in the routine of practical forms, but in all the mental processes 
by which such forms are arrived at and made common and practical. Mr. Sill, 
in discussing Herbert Spencer’s theory of education says: ‘‘ There is a perma- 
nent aspiration in man for spiritual enlargement, for higher and richer planes 
of intellectual being. ‘his aspiration has in every age reached out, no doubt 
more or es blindly, after whatever was greatest and best in preceding human 
attainment.’ * a ** ‘‘ From many desires and motives, no 
doubt, but most of all from this permanent hunger for intellectual illumination 
and spiritual enlargement have grown up our universities and our systems of lib- 
eral culture.”” He would be a strange teacher of medicine who at the present 
day would content himself with informing his class that blue mass was ‘‘ good for 
biliousness,” and that morphine was ‘‘good for sleeplessness,” and fail to lay be- 
fore them any explanation of the subtle and mysterious action of those agents up- 
on the liver and brain. ‘That was the old-fashioned, machine way of teaching, 
and the result was that men went through their lives bleeding, salivating and 
blistering their patients by rote, and deeming themselves lucky when they had 
thrown them into fits, for the reason that you have all heard so many times. If 
it had happened in the formation of the human system that the liver had been 
left out, such doctors, as I have heard one of our most respected and progressive 
city physicians say, would have been ‘‘in a mighty: bad fix.” 

But such crude and empirical instruction has been abandoned in all intellec- 
tual communities, and every effort is put forth by professors, whether of medi- 
cine, law, science or literature, to combine instruction with investigation, and to 
enlarge by all their powers the bounds of human knowledge. ‘The responsibili- 
ties resting upon them are not easily measured. In these days of unsettied beliefs 
the importance of furnishing young men with a firm foundation of classified 
knowledge and of well balanced habits of thought cannot be overestimated. A 
failure to accomplish this in our universities is not only to perpetrate an inesti- 
mable wrong upon the students themselves, but to do more or less permanent in- 
jury to the cause of education in the community. The one object to be kept in 
mind by all earnest and faithful instructors is the exclusive pursuit of the truth in 
whatever line of study they may be engaged, and this is to be done by adherence 
to facts, known and resulting from investigation, and by the generalization of the 
facts in exact accordance with the laws of reasoning and thought. These pre- 
cedent points being fully established, the professor need have no hesitation in 
taking his pupils wherever logic leads. ‘Truth thus sought will bear exposure 
under all circumstances. 

This brings us back to Darwin again. 





His theories have become so com- 
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pletely commingled with the scientific and philosophic thought of the day that 
scarcely any investigator in natural science, especially in the domains of zodlogy, 
geology, botany or anthropology, has failed to be affected by them. The phrases 
‘*natural selection,” ‘‘ evolution,” ‘‘origin by descent,” ‘‘the survival of the 
fittest,’” are as common as household words, and, without stopping to consider 
the differences between these divisions of the general theory, I proceed to dis- 
cuss the bearings of university teaching upon the questions of theistic and atheis- 
tic evolution. The influence of the theory itself will be felt in the investigation 
and study of almost every branch of science, and nearly every professor will be 
compelled to give to his classes a reasonable account of the opinion he entertains 
regarding it, and this opinion will or should naturally give at least a bias to their 
subsequent thought and labors. 

Now, while natural science has not yet been able to prove the correctness of 
the evolution theory by facts, and has been obliged to call philosophy and meta- 
physics to its aid to work out a plausible demonstration of its claims, still evolu- 
tion is so widely admitted to be the most probable explanation of the processes of 
nature that it will be adopted by future scientists, at least as a guide in their in- 
vestigations. Consequently, the question to be settled first of all seems necessa- 
rily to be whether the true path of investigation lies in the theistic or the atheistic 
acceptation of the theory; whether we are to regard an infinite God as the origi- 
nator of the world and the designer of the processes of development in the organ- 
ic and inorganic kingdoms, or whether we are to adopt the doctrine of the atheis- 
tic evolutionists, who deny the supernatural or creative origin of man or any of 
the animals, and account for them all by attributing their origin to spontaneous 
generation and their subsequent development solely to the operation of law. 

‘Taking up first the consideration of the atheistic line of thought and argu- 
ment, and passing over the question of spontaneous generation of life, which the 
experiments of Tyndall, Bastian and others seem to have answered negatively, 
but assuming it to be possible, for the sake of the subsequent argument, we come 
to the consideration of development by law. Now law, as understood in science, 
is inexorable and inflexible, exact and complete, The law of gravitation is so ex- 
act in its requirements and fulfillments that the movements of the most distant 
planets or other heavenly bodies can be calculated with the utmost accuracy, 
whether we reckon centuries backward or forward. The laws of chemical affin- 
ity are so precise that the most minute quantities of any given substance can be 
detected with exact certainty, while the proportions of the constituent elements 
of any known compound, base or acid are utterly invariable, and their combin- 
ing equivalents unalterably fixed. Any violation of these laws, either by error in 
calculation or misapplication of their rules,’ inevitably results in failure to attain 
the object sought. Every true calculation, in the one case, or correct combina- 
tion of chemical equivalents, in the other, will produce identically the same re- 
sult, even if repeated a thousand or million times. This should be the case with 
all laws; when once discovered and formulated, they should stand forever, im- 
mutable, invariable and unyielding. 
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No scientific man questions the reign of law in organic nature any more than 

in mathematics or physics, hence the two questions for teachers and students of 
science to consider are what really is law, and whence the law. These being 
definitely settled, the field is clear and the goal within certain reach. 

Now, again admitting what has not been distinctly proven, that the laws gov- 
erning development of species have been discovered, let us ask what will be the 
result upon young investigators when they are taught by their trusted instructors 
that these laws are self-evolved, self-existent and self-operative ? ‘That they be- 
gan just after chaos, have been operating inflexibly ever since, and will continue 
to rule irresistibly, unchangeably and relentlessly until the end of time? What 
must be the necessary effect of the knowledge or the credulous belief in the ex- 
istence and enforcement of such unbending, rigorous, cast-iron laws? As Schmid 
puts it, he (the investigator) sees ‘‘ all the rich treasures of human life and history 
become a result of blindly acting forces; the history of the world, ethics and all 
spiritual sciences are, in the progress of perception, dissolved into physiology, 
and physiology into chemistry, physics and mechanism.’’ Can a student see any- 
thing to hope for such, under rigid, cramped and inelastic conditions? Will it 
not appear to him useless to investigate, to try to get at the causes and effects of 
the phenomena he perceives around him ? 

If these assumed laws of the atheistic evolutionist actually are laws, with no 
elasticity and with no superior to control or modify them, then all thought neces- 
sarily turns back upon itself, and the fatalism of Buddha is the result. All things, 
past, present and future, are immovably and unchangeably fixed. Law rules; 
human effort and skill and energy avail nothing. Development goes steadily, ir- 
resistibly, ruthlessly onward. Active and powerful, but lifeless and soulless, it 
tends neither upward nor downward, neither to the right nor to the left. On- 
ward it goes, without ultimate object or aim; ponderously crushing out senti- 
ment, reverence, love, faith, hope. It seems to me that this is the irresistible 
logic of atheistic evolution, and that the young man who accepts it as his guide 
in physical or philosophic investigation leaves hope behind. He sees everything 
in nature’s processes blocked out for him in advance. He has no worthy object 
in view for which to strive ; he mounts the machine, gets into the ruts of ‘‘ the 
survival of the fittest” and ‘‘ natural selection ;” he rides between walls of ada- 
mant, too dense for penetration and too high to allow any light to fall upon from 
above. Even those by-paths which open dimly along his course he is forbidden 
to explore. Law rules; its narrow limitations allow of no divergences or digres- 
sions. The machine carries him on, he knows not where, overpowering him with 
its noise and force, until he becomes part and parcel of it; a mere machine him- 
self, plodding in his methods, cramped in his ideas and routine in his practice. 
The machine is self-evolved, self-regulated, inexorable law, having neither intelli- 
gent beginning, intelligent aim nor intelligent conclusion, evolved by chance 
from chaos, developed without object or design and closing in the obscurity in 
which it began. It is the stultification of intellect to separate this atheistic con- 
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ception from its ‘‘ thick wrappage of ingenious phraseology ” and follow it to its 
legitimate and logical conclusion. 

‘* But,” say the upholders of this theistic, this Godless view of the question, 
‘¢there are modifications of this law ; there is a law of variability. Although this 
strict succession or sequence of events is absolutely required by a literal render- 
ing of the law of development, there are some few solutions of continuity allow- q 
ed.” Ah? are there, indeed? ‘Then either you have no law whatever or that | 


perhaps. Exact law knows no variability ; admit of a variation and your law isa 
nullity! Yield one inch to environment as a modifier of a single step in the syllogis- 
tic process and you give up law forever, as the atheistic evolutionist has con- 
structed it, and as he must hold to it, if he believes his own postulates. Law let 
alone is a merciless and despotic autocrat. 

Where have we landed? We know that the laws of development and de- 
scent are most probably true and in operation all around us. The investigations 
of scientists from the days of Aristotle to the present time point clearly to them. 
The words of the wise man in the Scriptures unmistakably point to them when 
he says ‘* The works of the Lord are done in judgment from the beginning: and | 
from the time he made them he disposed the parts thereof.” 

Let us turn for a few moments to the doctrine of theistic evolution. Here, | 
according to my belief, we shall find plain sailing. Law rules as before, but the i 

1 
i 


i 
law is controlled and guided by a superior power, the Great Law Maker Himself, | | 


machine is gone. Flexibility, elasticity, variability, all are present, essential 
corollaries to the law, and in strict harmony with the design of the Creator. He 
could and did foresee all things from the beginning, and has provided for their my 
development in strict accordance with law, but at the same time He guides, 
directs, and controls the phenomena of nature as the world progresses steadily to- #\) 
ward the ultimate and pre-arranged goal. The soulless machine is gone and hope 
returns. Intelligent, free-willed man investigates, studies, contemplates, draws tt 
closer to his Maker, comprehends more and more fully the grandeur of the cos- 
mic scheme, realizes the magnificence and brilliancy of the original plan; observes 
and appreciates the comprehensive precision, the facile power and the apparent 4 
ease of its execution ; and now, in his turn, resorting to philosophy to supply the 
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‘missing link,” his consciousness, his reason, his faith, all point unerringly to 
the final disclosure of the object of the Divine plan, which, commencing with God 
‘in the beginning” has run its course with rhythmic harmony of development 
and only awaits the fullness of time to logically, fittingly and triumphantly cul- 
minate in the glorious after-life depicted in the apocalypse. 

The discussion of such questions is, in my judgment, as strictly within the 
scope of university teaching as any others, and while they may not at present 
come as fully within the range of the course of instruction in this university as 
they will when the other departments are established, they certainly should be 
considered, and doubtless are considered, in some of the lectures before the 
medical classes. That eminent physiologist, Professor Martyn Paine, gives the 
question the most careful and profound examination in his work, the ‘ Physiolo- 
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gy of the Soul and Instinct as Distinguished from Materialism.” He brings to the 
treatment of these matters, practical experience, various and deep learning, vast 
research, equal familiarity with physical and metaphysical methods, and a most 
intimate knowledge of anatomy and physiology. His arguments against that ma- 
terialism which would resolve the qualities of mind into molecular action are plain, 
practical and irresistible. Very few noted physiologists advocate materialism. 
Their researches almost universally result in opposite conclusions. They cannot 
ignore the law of design. 

While the position I have taken may be questioned by some scientists, I have 
the satisfaction of knowing that such eminent geologists as Dana, Dawson and 
Winchell, such distinguished botanists as Gray and Braun, such learned and 
skillful naturalists as Wallace and Owen, and such able metaphysicians as Mc- 
Cosh and Braubach uphold the theistic side of the case from their respective 
standpoints. But it cannot be denied that the tone and tendency of thousands of 
investigators, and especially metaphysicians, are toward atheistic evolution. If 
they are correct, which seems to me impossible, we shall necessarily have to sub- 
mit. Weask only for honest investigation, candid and logical generalization 
and reasoning, and are willing to accept the results. 

Another phase of teaching which is becoming more and more necessary with 
the advance of science and which is especially appropriate in university instruc- 
tion, and which I am glad to point out as being fully appreciated in this institu- 
tion, is the investigation and study of special divisions of different branches of 
professional science. We must not forget that nowadays each branch of science 
is so extensive that to keep abreast of the progress in it alone is no light task, 
while to excel in it requires the exercise of all the powers of mind and body of 
the most vigorous person. The duties of citizenship, intelligent, useful citizen- 
ship, at present of themselves demand large stores of general information and 
culture, and it is a fact beyond question that a larger share of accurate and mi- 
nute knowledge is required of our professional men than ever before. Hence 
specialism becomes a necessity before success, in all departments of scientific in- 
vestigation. The nearer our knowledge can be reduced to mathematical precis- 
ion, the better for the world, and this can only be reached by division of labor 
and systematic, logical and truthful investigation of branch by branch, subject 
by subject, item by item. But the specialist must not go to the extreme of over- 
looking the interdependence of all the sciences. If he does, he is liable to mount 
the machine again and get into the old ruts of routine and empiricism. 

But I have said enough. We all have our duties to perform—teachers as 
well as students—and the problem for all to work upon, and, if possible, to solve, 
is how to do the right thing in the most beneficial manner to ourselves and our 
fellow creatures. We may never solve the problem of the design of the uni- 
verse in our day. The day of its solution may never be reached by man on this 
earth. As Dr. Hill beautifully says: ‘* That day ever recedes into the glorious 
future as we approach it. The rate of scientific progress increases from decade 
o decade, and yet the new problems and the new instruments. for their solution 
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increase even more rapidly. The divine intellect can never be exhausted by the 
human.” While this is true, each one of us can do something toward the un- 
tangling of the knot. If he cannot reduce the interweaving threads to order, he 
can at least hold the skein. In the words of the oldest epic poem in the En- 
glish language: 
** Kach of us must 

An end await 

Of this world’s life ; 

Let him who can 

Work high deeds ere death.” 





At the close of Col. Case’s address the honorary degree of Doctor of Physics 
was conferred upon him by President Bullene, of the Board of Regents. 

Dr. Willis V. King then addressed the assembly, and gave the good and bad 
side of the medical profession, and also a humorous description of a young physi- 
cian’s dream, etc. He then pictured the reality. The real life of a physician 
must commence in the abodes of the humble and the poor. The practice of 
medicine requires more courage and more devotion than that of a soldier. He 
spoke of the ideas prevalent as to the mystery of medicines. He alluded to pop 
ular superstitions, such as carrying potatoes in the pocket, buckeyes, etc. He 
described his first visit and several other incidents of his early professional life. 
He urged upon the class the necessity of temperance, If any man’s brain should 
always be clear it was that of the physician. He concluded by presenting what 
he termed the bright side of the profession, and enlarged upon the possibilities 
for good in the life of the medical man. It isa sacred trust and you must be 
worthy of it, more is expected of you than of other men, the epidemic is the true 
physician’s battle field. The physician who knows and does his duty is one of 
the noblest sights presented to men. It is the height of folly for a doctor to 
mix himself in anything that will impair his power for good. ‘The physician’s 
face should bring sunshine to the sick room. He must not be frivolous ia the 
house of mourning, and will never deserve his high calling if he does not realize 
and express his appreciation of the situation. He must learn these things for 
himself; no books can teach him. He must realize how much depends upon 
his words and presence. His conclusion was a beautiful appeal to the class to 
remember the higher side of the profession, and to cultivate a tender heart. 

The exercises then closed with the benediction by Dr. Mathews. 

At a later hour the Board of Regents, faculty, graduates, students of the 
University, and a large number of invited guests met at Morton’s, where a gener- 
ous feast was enjoyed by all. ‘The toasts and speeches were continued until 
after midnight. 
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KANSAS CITY HOSPITAL COLLEGE. 


The First Annual Commencement exercises of the Kansas City Hospital Col- 
lege were held March 15th in the Unitarian Church. The house was well filled 
and great interest was manifested in the proceedings. After the overture ‘‘ Silver 
Bells ” by the orchestra, Dr. D. E. Dickerson, the dean of the faculty, took the 
chair. Dr. Bowker then prayed for the blessing of God upon all liberal ideas 
and institutions. After the prayer the orchestra played the march from ‘*Stra- 
della.” 

The dean presented the diplomas to the graduating class and congratulated 
them upon their success in passing the severe examination to which they had been 
subjected. ‘There were eighteen matriculants and seven graduates. The names 
and residences of the latter are as follows: 

Charles Ff. Kuechler, Edwin G. Granville, William H. Kimberlin, James 
Carpenter, Kansas City ; James Gilbert, Jackson County; Joseph H. Robinson, 
Tennessee; Rawson Arnold, Oakland, Cal. 

Mr. Edwin G. Granville then delivered the valedictory address, which was 
in substance as given below. 

LADIES AND GENTLEMEN.—In universities and colleges, says Lord Bacon, 
‘* Men’s studies are almost confined to certain authors from which if any dissent- 
eth, it is enough to make him be thought a person turbulent.” 

That this is true no one can successfully deny. Weak and bigoted men al- 
ways gratify their vanity in opposing the introduction of additions to our knowl- 
edge, which not being taught in the schools in which they were educated, are 
consequently above their comprehension. The concurrent denunciations of 
medical theories and practices by many of the enlightened professors and_practi- 
tioners of medicine in modern times, and the innumerable failures of the practice, 
proves that medicine as it has been generally taught, understood and practiced, is 
not what it should be—is not an adequate supply to the demand of the age. 

The ancients endeavored to elevate physic to the dignity of a science, but 
failed. The moderns, with more success, have endeavored to reduce it to the 
level of a trade. Science has heaped wealth in the lap of commerce ; to the heal- 
ing art, she has been a meagre patron. The commercial man cordially receives 
her magnificent contributions; the medical devotee looks with jealous eye upon 
her beneficent discoveries. 

Their so-called regular State and County societies are not combinations to 
advance medical knowledge, for no one who happens to have mastered methods 
of practice unknown to these associations, essentially different from their meth- 
ods, could bring any discovery or demonstration before them without being in- 
sulted or rejected without a hearing. 


The new must e’er supplant the old, 
While time’s increasing current flows, 
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Only new beauties to unfold, 
And brighter glories to disclose ; 
For every crumbling altar stone 
That falls upon the way of time, 
Eternal wisdom has o’erthrown, 
To build a temple more sublime. 


The cry for more liberality in medical education has continued so long that 
it has Lecome one of the demands of the age. And to Kansas City belongs the 
honor of establishing the first college of medicine as an adequate supply to imper- 
ative demand—one in which all approved systems are united, and in which all 
remedial agents are weighed in the scales of utility, and admitted or rejected ac- 
cording to their merits. 

Fellow graduates, we are now by the authority of the State of Missouri and 
the judgment of this faculty Doctors in medicine. It now becomes us, through 
application and fidelity to our profession, to secure the recognition and patronage 
of the public, to whom we pledge our most earnest and conscientious efforts. 
Let us so live and work that when our service here is done, the sentence shall fol- 
low: ‘* Well done, good and faithful servant.” 


At the conclusion of the valedictory, the dean introduced the Rev. John E. 

Roberts, who spoke upon 
SENTIMENT AND SCIENCE. 

Lapirs AND GENTLEMEN.—Sentiment is thought plus feeling; science is 
unimpassioned thought; sentiment is the child of the brain and the heart; science 
is the offspring of the brain; sentiment is ardent, sanguine, buoyant; science is 
frigid, formal, sedate ; sentiment is elastic, roseate and joyous; science is rigid, 
colorless and solemn; sentiment is eager, impetuous and daring; science is me- 
thodical, slow and cautious; sentiment delights in results; science delights in proc- 
esses; sentiment gathers flowers; science collects bulbs and roots; sentiment 
thinks science too slow; science thinks sentiment too fast; sentiment sometimes 
goes wrong ; sclence—ditto. 

Sentiment and science sometimes call each other names—then both have 
got wrong. I want to show you that there is not only room for both sentiment 
and science in the wide field that lies before us as students, but that the work of 
each will be imperfect and incomplete without the aid of the other. 

The scientific method is not new. It dates, in fact, from before the begin- 
ning of the Christian era, but the grea: thinker who first defined it thought vastly 
in advance of his age. He was, therefore, destined to be misunderstood and un- 
appreciated for centuries. There came one at last whose intellectual endow- 
ments added him to the list of which Aristotle was the last, and now for two cen- 
turies and a half the inductive method has been the process by which facts have 
been treated and scientific conclusions reached. 

Following this method the workers of the world—each in his own chosen 
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field—have been patiently observing and arranging facts. Beneath the disguise 
of endless variety they have detected hints of unity. Conversant with the ‘ un- 
bounded nature and unitability of particulars,” they have drawn nearer and near- 
er to the subjects that are general and invariable, until, flushed with success and 
bewildered by the vastness of their deductions, they have invaded almost every 
realm of thought and emotion, and that, too, in the name of the inductive 
method. 

There is a dogmatic positiveness too often displayed by scientific teachers— 
that is on the one hand unhealthful to real knowledge and on the other unwar- 
rantably presumptuous. The results of this dogmatism are pernicious to the last 
degree. It drives the man who accepts its authority as final to the bitter conclu- 
sions that the universe is an eternal machine and himself a transient and insignifi- 


cant part of it. 

To him ‘‘ nature conceals God, for through her whole domain nature reveals 
only fate—only an indissoluble chain of mere efficient causes without beginning 
and without end, excluding with equal necessity, both providence and chance. 
An independent agency, a free original commencement within her sphere and 


proceeding from her powers is absolutely impossible. Working without will, she 
takes counsel neither of the good nor of the beautiful, creating nothing, she casts 
up from her dark abyss only eternal transformations of herself unconsciously and 
without an end, farthering with the same ceaseless industry decline and increase, 
death and life, never producing what alone is of God and what supposes liberty, 
the virtuous, the immortal.’’ : 

Reacting from this soulless materialism, some have reached the other ex- 
treme. Denying to science the claim of authority which she sets up for herself, 
they have lapsed into a sentimental mood, in which unsubstantial imaginings, un- 
supported by demonstrations or unwarranted by analogy, are vested with supreme 
authority. This is intellectual lawlessness. Under this order of things diseased 
imaginations have no check. ‘The grotesque creations of unbalanced minds _pos- 
sess equal authority with the carefully proved deductions from observed facts— 
the hope of unity and harmony is blotted out—the world of matter becomes chaos 
again and the world of mind a pandemonium. 

There is ample room for the careful student between these two extremes. 
He may accord to science all she can justly claim and yet be unfettered. He 
may also take counsel of his hope and aspirati n concerning the realm in which 
science can gather no facts for demonstration, and still give no offense to reason 
nor presume upon analogy. 

It becomes us to treat all demonstrated truths with reverence and honesty. 
It also becomes us to discriminate between proof and assumption, between fact 
and hypothesis, between certitude and probability. It is susceptible of demon- 
stration that the majority of the conclusions reached by science are as yet only 
strong probabilities. What are popularly regarded as facts are in many instances 
regarded by the specialists as simply hypotheses. It is strangely true that the 
unscientific, dogmatic spirit of science is not entertained by the great teachers, 
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but is the result of hasty conclusions and sweeping generalizations made by the 
masses. 

The people ought to remember what the faithful investigator cannot forget, 
that science is yet largely tentative and hypothetical, and that her best established 
conclusions are only strong probabilities. 

A recent English scholar has expressed his conviction, ‘‘ That before a vigor- 
ous logical scrutiny the reign of law will prove to be an unverified hypothesis, 
the uniformity of nature an ambiguous expression and the certainty of our scien- 
tific inferences to a great extent a delusion.” 

The value of science is, of course, very high, while the conclusions are kept 
well within the limits of the data upon which they are founded, but it is pointed 
out that our experience is of the most limited character, compared with what 
there is to learn, while our mental powers seem to fall infinitely short of the task 
of comprehending and explaining fully the nature of any one object. ‘Ours 
must be a truly positive philosophy, but that a false negative philosophy, which, 
building on a few material facts, presumes to assert that it has compassed the 
bounds of existence, while it nevertheless ignores the most unquestionable phe- 
nomena of the human mind and feelings.” This writer defines a law of nature 
not as an uniformity which must be obeyed by all objects, but ‘‘merely an uni- 
formity which is as a matter of fact obeyed by those objects which have come be- 
neath our observation,” and adds that it would not be incompatible with logic 
nor any reproach to our scientific method if objects were discovered which should 
prove exceptions to any law of nature. 

It is not my purpose to awaken unreasonable doubt where certainty may be 
had, but I want to suggest the propriety of caution and candor, the distinguishing 
traits of the real student in whatever field. As the domain of knowledge widens 
man discovers with an ever increasing degree of probability that no one branch 
of science is independent of all or any of the others and that no one of them all 
can be rightly understood without taking account of its relations to the rest. 

The too exclusive study of a single subject leads to an over confident and 
dogmatic spirit, to unjust and harmful discriminations. The labor of specialists 
is, it is true, enriching the world with its results—but the labor of many special- 
ists—not one 

There is a large amount of conceit in the reputed dying statement of a cer- 
tain German student, regretting that he had not devoted his entire life to the 
single letter ‘‘ Iota.” But the world would have been little better for his ‘‘ Iota,” 
if others had not studied the rest of the Greek letters and all of the cases. In 
the better mood of our age no department of learning will say to any other ‘‘I 
have no need of thee.” Each acknowledges to every other its peculiar domain 
and its peculiar importance, and each in its own way points onward to a more 
complete understanding of man, ‘ the proper study of mankind.” 

This institution, in observance of whose first annual Commencement we have 
gathered here to-night, is founded upon this principle of comparative study. It 
seeks to apply the general principle to the special department of medical science. 
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It is to be both congratulated and commiserated. The first because it strives 
to exhibit the broad principles of fraternity and to make common cause for the 
common good; the second because by virtue of its advanced position it has im- 
molated itself upon the pale of obloquy ; it has executed its own irrevocable de- 
gree of ostracism. 

The constituents of this, its first class of graduates, will go down to their 
chosen work as Ishmaelites. ‘‘ Treat such men as gentlemen if you know them 
to be gentlemen,’’ said a respected physician at a recent Commencement of an- 
other school, ‘‘ but have nothing to do with them professionally.” 

Such sentiments as that may be necessary to the preservation of some an- 
cient code of professional ethics, but the common people, untrained in the discrim- 
ination of such hypercritical refinements can discover neither necessity nor justice 
for such unwholesome teaching. 

Without assumption, I think I may say to the members of this class that the 
position you will occupy as the first representatives of this college demands of 
you in a peculiar way the virtues of modesty and forbearance. 

By following the curriculum and receiving diplomas from a school that does 
not acknowledge the supreme and all sufficient authority of any one principle or 
formula, you stand committed to a practice that must be variable without being 
fickle and persistent without being inflexible. 

Persuaded that the last word has not been said in this nor in any other 
science you must be listeners. Persuaded that the sum of human knowledge is 
yet incomplete, you will be patient learners. Francis Bacon compared himself 
to the statues of Mercury, which indicate the way although they do not pass over 
it themselves. 

Every true student, even in this age, does best who can, when his task is 
done, point, not to the finished work his hand and brain have wrought, but to 
the work suggested—perhaps begun—but quite too large for one life to compass. 
To him who is willing to learn the world has much to teach. To him who listens 
well there are many voices. , 

Modesty then is the virtue I would commend, the modesty that makes men 
teachable, the modesty that keeps the greatest learning humble, the modesty that 
gives one respect for every man’s doubt and a far greater respect for every man’s 
honest belief. By the virtue of forbearance I mean that equable temper born of 
confidence in one’s mission that renders him calm and silent under the stinging 
lash of criticism, ridicule and obloquy. The world moves slowly, but it moves. 
When any man leaves the beaten track to make for himself and others a new 
way—albeit that way leads out by flowers and singing brooks—he brings upon 
his devoted head storm after storm of bitterness. In other ages the rack and the 
stake were the rewards that grateful people meted out to the men who thought 
differently from their times. More than many times have God’s rivers been 
called upon to bear out to the everlasting sea the ashes of God’s best interpreters 
and humanity’s best friends. 


The method has changed. ‘The spirit remains. Persecution has been refin- 
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ed to indifference and contempt, but it is persecution still. Some one has said 
and said wisely that ‘‘ only he is great who can bide his time.” Justice is some- 
times tardy, but it comes at last. It will devolve upon you to compel respect for 
your position by your calmness, your patience and your dignity, to be liberal 
without being illiberal—to be honest, conscientious.and to wait. It will not be 
fair to conclude that all who criticise are unworthy men. 

Bear in mind that this is yet only an experiment, and that many faithful and 
good men honestly believe it both impracticable and absurd. One of the most 
dangerous enemies that this movement will encounter will be found in the man 
of little brain and less conscience who will make it a means to obtain for himself 
the cheap notoriety of sensationalism or to invest his quackery with respectability. 
The best thing may be put to the worst use. 

If through these things you are able to hold your way, unvexed by honest 
criticism, unangered by dishonest pretenders, then you will have done more than 
much toward breaking away from unhealthful technical restraints and in teaching 
men so. 

The world is wide and full of ignorance, want and pain. Superstition casts 
its weird shadows over the cold, unlighted hearthstones of reason. Despair puts 
out the torch of hope. The dew falls nightly on new made graves. Whatever 
his special calling, the true man wiil find a field wider than his profession. He 
will need knowledge that no curriculum gives, medicine that no text book sug- 
gests, remedies that no formula supplies. Only as his heart is touched with the 
deeper tenderness and filled with the sublimer sympathies; only as he rises above 
the formalities and literalism of mere profession; only as he is truly man, will he 
be able really to help men, and in helping bring himself and them into wider 
liberty, into clearer light and nearer God. 


Rev. Dr. Bowker next addressed the class, giving them timely warning of 
the difficulties which must beset their paths during professional iife. At the con- 
clusion of his remarks Rev. Mr. Roberts pronounced the benediction, 


METEOROLOGY. 


REPORT FROM OBSERVATIONS TAKEN AT CENTRAL STATION, 
WASHBURN COLLEGE, TOPEKA, KANSAS. 


BY PROF. J. T. LOVEWELL, DIRECTOR. 


The extreme cold weather which closed our last report (Jan. 2oth,) has con- 
tinued through the first two decades here recorded. There have been two pe- 
riods of extremely low temperature, the first lasting from January 18th to Jan- 
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uary 24th, and the second from February rst to February gth. 
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ture reached —21° on January 22d and February 4th. 
During the storm of February 15th the lowest barometric pressure was reach- 

ed—as observed 28.460, reduced to zero and sea level 29.395. 
The highest temperature was 65°, February 14th. 
The usual summary by decades is given below. 





The tempera- 






































Jan. 20th Feb. Ist Feb. t1oth 

TEMPERATURE OF THE AIR. to 30th. to roth. to 20th. 
MIN. AND MAX. AVERAGES. | 

NES ea eee 2.3 -3-9 19.2 

RSET ccicieto of essere Cy ones 32.0 19.3 47.2 

Min. and Max. ......... 17.1 7.4 49-3 

OMNI 5: 559, 0hs oho 4: 1a) bs eel 30.3 25.4 28.0 
‘TRI-DAILY OBSERVATIONS. 

Pl En eae eer er 10.0 24.1 24.1 

ROAD sk, one + SSO Ne ee os 26.6 38.7 38.7 

9 p.m ° 18.0 31.1 31.3 

Mean. .... iG Aas oes 18.2 30.1 31.1 
RELATIVE HuMIDITY. 

as es CUS ee a 

Barns << oS Ge Gree 

eee ee eae ree 

MACON. «ws z:te:, ‘0: nae) wate 
PRESSURE AS OBSERVED, | 

MBER 6 5259 Seieter we? aie Ber ies eo 74 | 29.17 | 29.41 29 28 

Beso: 0 sits oo 8G 694 = 29.17 | 29.38 29.19 

9 p.m 29.20 | 29.43 29.21 

OI de a one ee nae 29.18 | 29.41 29.23 
MILEs PER Hour OF WIND. 

RENE: 6 6/914) 5S. Bea Ss 14.0 14.5 14.9 

RONAN eis ss eee ee ake 10.0 15.7 18.2 

SONNE 5) cb." i eio 65 FG Y a ose a 14.0 13.4 17.3 

TOCA MUGS. 6 oS 3071 2686 3570 
CLOUDING BY TENTHS. 

WAR 6 6 34 Ses ae hats aes 5.0 6.7 65 

BAO yoke) sie) see ge 3.0 6.0 5.6 

QOpP.M,. 2 6s eee 2 ew ew 5.0 2.5 4.2 
RAIN. 

ON See Se eer 0.0 0.20 1.50 











Mean. 


The weather at this station since February 2oth, when the above report closed, 
has been much warmer, and yet there have been but three cays when the freez- 


ing temperature was not reached. 


cade was very muddy, owing to previous rains and depth of frost. 

On the north side of a building, twenty feet distant, there was frost in the 
There has been no weather thus far to favor the 
premature putting forth of fruit buds, and altogether the season is much more 


ground as late as March 2oth. 


backward than usual. 
items are given: 


Highest temperature, 74°, on March 14th. 


March roth. 


The rainfall has been light but the first de- 


In addition to the usual report by decades the following 


Lowest temperature, 9°, on 
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Highest pressure, 29.730, reduced 30.654, on March 3d. Lowest pressure, 
28660, reduced 29.608, on March 18th. 

Greatest velocity of wind, 60 miles, on March 13th. 

The usual summary by decades is given below: 











Feb. 2oth Mar, tst | Mar, 1oth 








Mean 
TEMPERATURE OF THE AIR, to 28th. to roth. to 20th, | 
MIN. AND MAX. AVERAGES. 
MOORES Ks ete ese cs 24.4 25.0 | 24.2 | 24.5 
1 Oo Sy Oe ie aera aa 48.9 55-7 | 58.5 | 544 
Min, and Max... . eee 37-2 40.1 41.9 39.7 
WOBNG@s cecal ‘ene 4 os Be ea, S| 24.4 28.6 31.4 28.1 
TRI-DAILY OBSERVATIONS. 
Wes Sg oh hk a 238.8 32.4 359 | 31.6 
Bie Was is Vane oe oe is alo oe 47.0 51.8 52.1 | 50.3 
9 p. m. ware a ae 36.9 38.4 | 38.1 | 37.8 
Mean . ee eres: 37-4 41.5 41.6 | 40.2 
RELATIVE HuMIDIly, | 
POT 6 Heres . 
2p.mM... «os | 
g9p.m . 
Mean stay a ae 
PRESSURE AS OBSERVED. | 
7 a er 29.27 29.27 29.09 | 29.21 , 
Sie Wi eS Gos Be anes ce ee dl 29.26 29.25 29.06 29.19 
Ogpientten  - k bean lo cs eel 29 24 29.05 29.17 29.15 
reais, Sos ee canta pay cae i's et 29.26 29 24 29.08 29.18 
MILES PER HOUR OF WIND. 
Bs 4. <0 ewe Se Meme ie 9.2 Il.o 14.6 115 
Gal bck ere ois ecceivs es 16.1 20.0 22.8 19 6 
Q9p.m.. om : ae 11.0 12.5 15.4 13.0 
POtalmMiulesve 6 6 ke ew we 2560 3906 4035 10501 
CLOUDING BY TENTHS. | 
ee si a a a 5.9 4.8 5.7 5.1 
BVAMS, << a Rete: : 4.0 4.8 1.5 3.4 
9pm : : ; 3.5 4.6 2.9 3.6 
RAIN. 











Inches, . oe oe 1.40 | 0.75 .Of 2.16 


ARCH A OLOGY. 


AN OLD MAP. 


Wm. J. Florence, the actor, has sent to this office from Middletown, Conn., a 
little pocket-map of Missouri in 1829, which is a curiosity. The leather cover is 
three inches by two, and the map inside is ten by twelve inches. There are 
twenty-eight counties in the State—St. Louis, Jefferson, Franklin, Washington, 
Ste. Genevieve, St. Francis, Perry, Madison, Cape Girardeau, Scott, New Mad- 
rid, Gasconade, Cole, Wayne, Cooper, Saline and Lillard south of the Missouri 
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River, and St. Charles, Lincoln, Montgomery, Pike, Callaway, Ralls, Boone, 
Howard, Chariton, Ray and Clay north of it. 

Wayne is the largest County in the State, Gasconade next, and these two 
counties embrace two-thirds the area south of the river. Lillard is the only 
County whose name does not survive in the existing county nomenclature. It 
embraced area bounded by the Missouri on the north, the Osage on the south, 
the western border on the west and Saline County on the east, now one of the 
finest districts in the State. The western border runs in a straight line north and 
south across the Missouri River at the point where Kansas City now stands. 
The ‘‘ Platte purchase,” embracing the rich and productive region included be- 
tween this old border and the Missouri to the Iowa line, had not then been added 
to the State. This map was published by A. Finley, northeast corner Chestnut 
and Fourth Sts., Philadelphia, in 1829, and the copy sent to us was picked up by 
Mr. Florence in Middletown, Conn.—S¢. Zouts Republican. 





THE DAVENPORT ACADEMY OF SCIENCES. 


The Academy of Natural Sciences had last evening, March 5th, an unusual- 
ly large and interesting meeting. 

The Publication Committee reported the completion of the printing of the 
third part of Volume III of the ‘‘ Academy Proceedings,” and the reception of 
the engravings; the volume being now ready for binding, which will be done 
without delay. 

The Librarian, Miss Dr. McCowan, reported the addition to the library dur- 
ing the month of thirty-two bound volumes, forty-one pamphlets, thirty-nine cir- 
culars and bulletins, thirty-three daily and weekly papers—total, 145; exclusive 
of the city papers. 

The Curator presented for inspection a coliection of thirteen of the ‘‘ curved- 
base’? mound-builders’ pipes just received from that indefatigable explorer and 
collector, Rev. J. Gass. These pipes were collected the past year from the 
mounds in Muscatine, Rock Island and Mercer Counties, by Mr. Gass, his broth- 
er and some neighbors, and he has recently-acquired full possession of them for 
the benefit of the Academy, with a full description of the mounds, their structure, 
CIC. CE. 

One of these pipes is a finely carved stag’s head, representing the antlers 
bent around the bowl and carved in relief; another is an eagle, perched, and 
holding some small animal in its claws, and two others are neatly carved birds. 
These four are of ash-colored pipe-stoner Another is a finely sculptured black 
bear and is very appropriately cut in a smooth fine-grained black stone. The 
sixth is supposed to represent a fox with the face turned backward, carved in a 
beautiful bright red catlinite; the seventh, a non-descriptive animal is also cut in 
red catlinite, very much spotted. 
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Two of plain form, all composed of plain red catlinite, The other four are 
made of a light brown stone, rather small and of the simplest form. 

There is also an ‘‘ axe” of the exact usual form of the plano-convex copper 
‘*axes” so-called, which is also made of the catlinite, or red pipestone, and a 
small charm of the same material. 

This constitutes a very important addition to this already unequaled collec- 
tion of the relics of the mound-builders and bringing the collection of pipes of 
this typical form up to the number of fifty-six, including several unfinished speci- 
mens, and by far the largest collection of its kind in the world. 

Mr. Gass presents these in the name of his little son, and a committee was 
appointed to draft and present to him resolutions expressive of the heartfelt thanks 
of the Academy and their high appreciation of his noble, disinterested and self- 
sacrificing labors for the building up of this magnificent collection of the relics of 
the remote past of our immediate locality. 

It was voted that the Curator, Mr. W. H. Pratt, be requested to prepare a 
paper on the mound-builders’ pipes for the meeting of the American Association 
for the Advancement of Science, to be held in August at Minneapolis. 


H. A. R. 


BOOK NOTICES. 


Hisrory OF tHE NEGRO Race in America. By George W. Williams. In two 
volumes, octavo, Vol. II.; 1800 to 1880; pp. 611. G. P. Putnams’ Sons, 
New York. For sale by M. H. Dickinson, Kansas City, $3.50. 

To those persons who doubt the ability of the colored man to accomplish ex- 
cellent literary work we commend these volumes of Mr. Williams. He has devot- 
ed seven years to their preparation and has produced the best account, in many 
respects, of the negro race on this continent, of any author who has essayed the 
task. The arrangement of the various branches of the subject, the selection of 
the matter, the style of the composition, are all characteristic of education and 
taste of a high order. Historical work is by no means easily managed so as to 
convey the facts in an attractive manner, but Mr. Williams has succeeded ad- 
mirably in maintaining the interest from beginning to ending and at the same 
time in keeping all the important points in the foreground. 

The first volume covers the period from 1619 to 1800, but the second relates 
to that portion of the history of the race which is by far the most interesting to 
the reader and important to the negro himself, viz.: from 1800 to the present 
time, including the fierce political struggle for the restriction or extension of slav- 
ery; the anti-slavery agitation movement; the national legislation upon the sub- 
ject; the John Brown invasion of southern territory; the war for the Union; the 
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valorous conduct of the colored troops; the emancipation proclamation; the re- 
construction measures; the results of emancipation, etc., etc. All this is told in 
earnest, faithful, truthful, forceful language which carries conviction with it and 
gives to the reader a full conception of what the nation has gained by the late 
war aside from the restoration and perpetuation of the Union. 

Despite a few inaccuracies of minor importance and some inelegancies of ex- 
pression, this book will remain a monument to the author’s laborious study and 
marked ability as a writer, while to future students it will be a text-book, full, 
reliable and accurate. The publishers have put it forth in very handsome and 
durable shape, as it deserves. 





ANNUAL REPORT OF THE CHIEF SIGNAL OFFicerR, U. S. A., for the year end- 
ing June 30, 1881. Washington; Government Printing Office, 1882. Oc- 
tavo, pp. 1296. 

This very bulky, and inconvenient to-handle, volume contains a vast amount 
of information, much of which has been already published in the ‘‘ Monthly 
Weather Review,’’ and much that will be new to most. readers. For instance, 
few, we presume, are aware of the extent of the diffusion of weather forecasts, 
warnings of anticipated frosts, floods and storms, or of the great practical bene- 
fits derived from them by the agricultural, commercial and other industrial inter- 
ests of the country. Most people are aware that storm signals are shown at prin- 
cipal sea and lakeports for the benefit of shipping interests. Some may know 
that bulletins for the benefit of:farmers are distributed by telegraph and mail, but 
very few comprehend how widely the system extends and how highly tobacco 
and cotton growers prize these warnings received. It will doubtless be a surprise 
to many to learn that in 1881 six thousand six hundred and seventy-two Farmers’ 
Bulletins were distributed daily, being telegraphed at 1 A. M. to centers of dis- 
tribution in various postions of the United States and there printed and made 
ready for mailing by the first trains to all points within six hours reach. The 
Railway Builetins, sent by codperation of the various railways of the country with 
the Signal Office, also cover an immense field and are of the greatest service, not 
only to the railroad companies themselves in enabling them to prepare for storms, 
but also to the people along their lines. Ninety-three companies, represented by 
2937 telegraphic stations, are volunteering and gratuitously assisting in this serv- 
ice. Boards of Trade, Chambers of Commerce and other commercial organiza- 
tions throughout the country take an active interest in assisting in procuring and 
disseminating these daily reports. ‘The planters in the cotton region have de- 
manded and received similar bulletins from a large number of stations all through 
the belt; the prominent newspapers of the larger cities have found it beneficial to 
their readers to publish the daily meteorological charts and data; the river men 
have been furnished warnings regarding freshets, ice-gorges, etc.; the cultivators 
of sugar-cane (as well as those of cotton and tobacco) have received frost warn- 
ings which have enabled them to guard against injury to their crops. The orange 
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interests of Florida and the fruit interests in other sections have also been largely 
benefited by these warnings. The correctness of these warnings and storm pre- 
dictions have been carefully verified by observations and found to agree very 
closely with the actual results, the percentage of accuracy running as high as 95 
on the average. 

There is no question of the value and importance of the Signal Service work 
to the country at large, and the number of persons consulting the charts and 
tables in our post-offices, daily, shows the confidence placed in the observations 
and predictions by the public generally. 


THe Buiipers’ Guipe. By Fred. T. Hodgson; 12mo. pp. 326; New York. 

The Industrial Publication Society, 1882. $1.00. 

This work is chiefly intended as an aid to the builder and contractor in mak- 
ing estimates of the cost of work they may be competing for. The author is edi- 
tor of the Buzlder and Woodworker and is fully competent to offer advice and in- 
formation on all branches of the builder’s business. In addition to the ordinary 
rules for estimating found in such books, he has given prices of material, labor, 
tools, etc , which, if not applicable at all localities, will serve as a general guide 
at least to proportional values and enable the mechanic to avoid the reckless gue ss- 
ing which so often appears in their bids. 

Many pages are devoted to valuable tables and memoranda of a useful char- 
acter compiled from the standard works of Nicholson, Barlowe, Rankine, Trau- 
twine and other well known authors, also to various rules and recipes that must 
prove of service to builders and all others interested in the construction, repairs or 
decoration of buildings. A very concise summary of the Mechanic’s Lien laws of 
most of the States of the Union is given which adds largely to the value of the 
work to laboring men and those supplying materials. Nearly sixty pages are de- 
voted to a glossary of architectural terms, and the whole is concluded with a care- 
ful index. Apparently it is just the book needed by estimators, contractors and 
mechanics. 


REPORT OF THE DIRECTOR OF THE U, S. GEOLOGICAL SURVEY, 1881. Quarto, 

pp. 588. U S. Printing Office, Washington, 1882. 

This is the Second Annual Report of the Survey and is made by Major J. 
W. Powell, the capable successor of Mr. Clarence King, who resigned March 11, 
1881. It comprises a general account of the work done, with the administrative 
reports of the several assistants and several valuable accompanying papers, such 
as The Physical Geology of the Grand Cafion District, by Captain C. E. Dutton ; 
Contributions to the History of Lake Bonneville, by G. K. Gilbert; Abstract of 
Report on Geology and Mining Industry of Leadville, by S. F. Emmons; A Sum- 
mary of the Geology of the Comstock Lode and the Washoe District, by Geo. F. 
Becker ; Production of the Precious Metals in the United States, by Clarence 
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King; A New Method of Measuring Heights by Means of the Barometer, by G. 
K. Gilbert. List of illustrations. 

The volume is admirably printed and, as can be seen by the above statement 
of its contents, it is an exceedingly valuable work. The expenses of the Survey 
for the year were $156,000. 


ee 


GEOMETRY AND FairxH. Thomas Hill, D. D.; 12mo., pp. 124. Lee & Shepard, 

Boston, 1882. $1.25. 

The Rev. Dr. Thomas Hill, who was at one time President of Harvard Col- 
lege and who was regarded by the late Professor Peirce as one of the finest 
mathematicians of this country, has again rewritten and sent forth his little work 
with the above title. It was first published in 1852 as a supplement to Charles 
Babbage’s ‘‘ Ninth Bridgewater Treatise,” and with the same object in view, i. e. 
to refute the idea that ardent devotion to mathematic studies is unfavorable to 
faith, and also to indicate the aid which the evidences of Christianity may receive 
from such studies. Jt is admirably adapted to such a purpose, inasmuch as it 
combines precise mathematical statements with the imagination of the poet, the 
eloquence of the orator and the learning of the sage. Very few can read the sev- 
eral chapters of the work and fail to be convinced that there are ‘‘ proofs of a 
divine intelligence behind and beneath the order of nature, manifest alike in the 
grandest and minutest forms, alike in the most abstract and the most concrete 
laws of the universe.” He applies the strictest mathematical tests to the proces- 
ses and results of nature, and shows beyond question therule of law as formulated 
and operated by a prime originator and Creator. It is just such a work asa lover 
of the higher mathematics would be attracted by, and at the same time it is ex- 
tremely fascinating to any reader. 

Doctor Hill is also an eminent Hebrew scholar and has devoted some of his 
leisure hours to the translation of the Old Testament scriptures and the books of 
Apochrypha. He has now in hand a translation of Ecclesiasticus, which he re- 
gards as ‘¢a grand old book, fully worthy (as far as I can see) to take its place 


by the side of the Proverbs.” 





OTHER PUBLICATIONS RECEIVED. 


Missouri Historical Society, annual address of the President, Geo. E. Leigh- 
ton, January 16, 1883. Proceedings of the Academy of Natural Sciences of 
Philadelphia, Part III, October to December, 1882. Capital and Labor, Henry 
McKinney, Great Bend, Penn., roc. Discussions in Current Science, by W. 
Mattieu Williams, Huméoldt Library, No. 41, 15c. Bromide of Ethyl, by Julian 
J. Chisolm, M. D. Cambridge Entomological Club, Annual Report for 1882. 
The Researches of Colorado, 1881 and 1882, J. Alden Smith, State Geologist, 
Annual Report of the Board of Health of Kansas City for the 








pp. 160, 35¢. 
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the year 1882, by John Fee, City Physician. Zhe New /dea, weekly, Frank H. 
Fenno, Altay, N. Y., $1.00 per year. The Eclectic Magazine, February, 1883, 
monthly, E. R. Pelton, Publisher, $5.00 per annum. ‘The British Quarterly 
Review, the Leonard Scott Publishing Co., N. Y., $2.50 per annum. The His- 
tory of the Science of Politics, by Fred Pollock, Humboldt Library, No. 42, 5c. 
On Some Enclosures in Muscovite, by H. Carvill Lewis. 


SCIENTIFIC MISCELLANY. 


THE BACON-SHAKESPEARE CRAZE. 
RICHARD GRANT WHITE, 


And now we are face to face with what is, after all, the great inherent ab- 
surdity (as distinguished from evidence and external conditions) of this fantasti- 
cal notion,—the unlikeness of Bacon’s mind and of his style to those of the writ- 
er of the plays. Among all the men of that brilliant period who stand forth in 
the blaze of its light with sufficient distinction for us, at this time, to know any- 
thing of them, no two were so elementally unlike in their mental and moral 
traits and in their literary habits as Francis Bacon and William Shakespeare ; and 
each of them stamped his individuality unmistakably upon his work. Both were 
thinkers of the highest order; both, what we somewhat loosely call philosophers : 
but how different their philosophy, how divergent their ways of thought, and 
how notably unlike their modes of expression! 

Bacon, a cautious observer and investigator, ever looking at men and things 
through the dry light of cool reason; Shakespeare, glowing with instant inspira- 
tion, seeing by intuition the thing before him, outside and inside, body and spirit, 
as it was, yet moulding it as it was to his immediate need,—finding in it merely 
an occasion of present thought, and regardless of it, except as a stimulus to his 
fancy and his imagination: Bacon, a logician; Shakespeare, one who set logic at 
naught and soared upon wings, compared with which syllogisms are crutches: 
Bacon, who sought, in the phrase of Saul of Tarsus,—that Shakespeare of Chris- 
tianity,—to prove all things, and to hold fast that which is good; Shakespeare, 
one who like Saul, loosed upon the world winged phrases, but who recked not 
his own rede, proved nothing, and held fast both to good and evil, delighting in 
his Falstaff as much as he delighted in his Imogen: Bacon, in his writing, the 
most self-asserting of men; Shakespeare, one who, when he wrote, did not seem 
to have a self: Bacon, the most cautious and painstaking, the most consistent 
and exact, of writers ; Shakespeare, the most heedless, the most inconsistent, the 
most inexact, of all writers who have risen to fame: Bacon, sweet sometimes, 
sound always, but dry, stiff, and formal; Shakespeare, unsavory sometimes, but 














































738 KANSAS CITY REVIEW OF SCIENCE, 


oftenest breathing perfume from Paradise, grand, large, free, flowing, flexible, 
unconscious, and incapable of formality: Bacon, precise and reserved in expres- 
sion; Shakespeare, a player and quibbler with words, and swept away by his 
own verbal conceits into intellectual paradox, and almost into moral obliquity : 
Bacon, without humor; Shakespeare’s smiling lips the mouthpiece of humor for 
all human kind: Bacon, looking at the world before him and at the teaching of 
past ages with a single eye to his theories and his individual purposes: Shakes- 
peare, finding in the wisdom and the folly, the woes and the pleasures of the 
past and the present only the means of giving pleasure to others and getting 
money for himself, and rising to his height as a poet and a moral teacher only by 
his sensitive intellectual sympathy with all the needs and joys and sorrows of hu- 
manity: Bacon, shrinking from a generalization even in morals: Shakespeare. 
ever moralizing, and dealing even with individual men and particular things in 
their general relations: both worldly-wise, both men of the world, and both these 
master intellects of the Christian era were worldly-minded men in the thorough 
3unyan sense of the term: but the one using his knowledge of men and things 
critically in philosophy and in affairs: the other, his synthetically, as a creative 
artist: Bacon, a highly trained mind, and showing his training at every step of 
his cautious, steady march: Shakespeare wholly untrained, and showing his want 
of training even in the highest reach of his soaring flight : Bacon, utterly without the 
poetic faculty even in a secondary degree, as is most apparent when he desires to 
show the contrary: Shakespeare, rising with unconscious effort to the highest 
heaven of poetry ever reached by the human mind. To suppose that one of 
these men did his own work and also the work of the other is to assume two mir- 
acles for the sake of proving one absurdity.—Adantic Monthly for April. 
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THE TOTAL SOLAR ECLIPSE OF MAY 6TH. 


A total eclipse of the Sun occurs on the 6th of May. The Sun and Moon, 
the chief actors in the grand display, regardless of the convenience of terrestrial 
observers, have located the scene of operations in the Southern Pacific Ocean. 
The line of totality sweeps over a vast extent of watery waste, including in its 
passage only two small islands, where the eclipse can be seen to advantage. 
These two islands are Caroline Island and Flint Island. The former is about ten 
miles in circumference, and is inhabited by thirty natives of the Malay race and 
one white man. ‘The latter is five or six miles in circumference, and is, we be- 
lieve, uninhabited. Both islands are out of the beaten track of those who go 
down to the sea in ships. But small as the islands are, and difficult as they are 
to reach, the wise men who wish to study the eclipse, and all others who desire 
to witness the most glorious celestial phenomenon that ever takes place, will have 
to congregate on these two little islands. Thousands of miles of ocean must be 
traversed, and all manner of privations and hardships must be endured, in order 
to behold the awe-inspiring spectacle. But never yet in the history of the human 
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race have any difficulties in the way prevented zealous men of science from at- 
tempting to fathom the mysteries that enshroud our celestial neighbors. 

Two French expeditions are being equipped, one to observe the eclipse at 
Caroline Island and the other at Flint Island. The British nation will not allow 
their neighbors across the channel to outdo them in scientific research, and will, 
doubtless, send an observing party to Caroline Island. The Americans are now 
strongly agitating the question of sending some of the best astronomers to the 
same fortunate island, and there is little doubt that the means will be forthcom- 
ing. Amateur astronomers are debating the question of joining the expedition, 
and the prospect is that when the 6th of May dawns a colony of scientists, from 
many quarters of the globe, will be assembled in this lone land of the Pacific to 
find out what secrets they can discover while the face of his majesty, the Sun, is 
veiled from mortal view. 

The eclipse of May next is especially favorable for observation on account of 
the long duration of totality, which will amount in some localities to nearly six 
minutes. ‘The longest time that a total solar eclipse can last is not quite seven min- 
utes. The eclipse observed last year in Egypt lasted only seventy-two seconds, 
and it is a rare event for an eclipse to last nearly six minutes, as will be the case 
with the coming eclipse. Caroline Island is situated in 73° 20’ W. longitude 
from Washington, and 9° 4o’ S. latitude. The duration of totality there will be 
five minutes and twenty seconds. Flint Island is situated in 73° 40’ W. Longi- 
tude from Washington, and in 11° 30’ S. latitude. The duration of totality there 
will be five minutes and thirty-three seconds. 

The approaching eclipse is therefore a very important one, on account of 
the unusually long continuance of the total phase; for the law is, the longer the 
totality the more favorable are the conditions for observation. Astronomers will 
do their best to increase their stock of knowledge on three important points, two 
of which are connected with the surroundings of the Sun, never revealed except 
on the rare occasions of a total solar eclipse. They hope in the first place to add 
something to what has already been learned during previous eclipses concerning 
the corona, especially in regard to the immense appendages which branch out 
from the corona in all directions ; te find out whether they are dependencies of the 
coronal atmosphere, or whether they are swarms of meteors circulating around 
the Sun. In the second place, they will make a study of the zodiacal light and 
its relation to the Sun’s surroundings In the third place, they will carefully 
search for the small intra-Mercurial planets that probably circulate in the imme- 
diate neighborhood of the Sun, and which can only be seen when making a 
transit over his disk or during a total solar eclipse. The spectroscopist, the pho- 
tographer, and the observers with the naked eye will do their allotted parts in 
the difficult and delicate work. The tropical locality of the places of observation 
is favorable for clear weather on the momentous occasion, and there is reason to 
hope that discoveries will be made and observations confirmed that will render 
illustrious the astronomical annals of 1883.— Providence Journal. 
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EDITORIAL NOTES. 





THE present number concludes the sixth 
volume of the R&VIEW, and again we tender 
our thanks to our subscribers for their sup- 
port and their frequently expressed apprecia- 
tion of our efforts to instruct and enter‘ain 
them. We are also indebted to our contrib- 
utors for their unremunerated assistance in 
maintaining the character of the REVIEW for 
originality and ability, We haveatall times 
endeavored to give prominence to Western 
discoveries, inventions and theories, and up- 
on looking over the back numbers we are 


quite surprised at the extent and value of | 
weather and the multiplicity of other enter- 


this kind of matter we have secured and giv- 
en to the public. Not less than 1,200 pages 
have been written by Missouri contributors 
and devoted to the material interests of this 
State ; nearly 1,coo by Kansas writers upon 
subjects connected with the advancement of 
the scientific and commercial interests of that 
State and nearly 500 by scientists of Colora- 
do upon her mining and metallurgical inter- 
ests. Allof the other Western States have 
been represented by original articles upon 
industrial or other important practical sub- 
jects, while the Central and even the Eastern 
States have been frequently heard from 
through their best thinkers and writers. 

The Review has succeeded in gaining a 
standing among the standard periodicals of 
the country, which is highly creditable both 
to the community whence its principal sup- 
port comes and to the character of the arti 
cles published, 

It is, however, again necessary and proper 
to call the attention of the friends of popular 
science and education to the fact that the 
REVIEW is not even yet upon a self supporting 
basis, and to ask their aid in establishing it 
on so firm a footing that the tax upon its 
editor and publisher will only fall upon his 
time and energies, and not upon his pocket 
also, as heretofore. The magazine is one of 
the recognized factors in the general advanc- 


| mentof this region and consequently deserves 


| cases been fairly attended. 


the support of all classes of citizens. 





THE Kansas City Academy of Science has 
given its regular monthly entertainments 


| during the past winter, which have in most 


The lecture by 


| Rev. Doctor C. L. Thompson upon ‘ The 








Science of Religion”? was repeated by re- 
quest the Jast Tuesday of February 
and was enthusiastically received. That of 
Professor George Halley, M. D., upon ‘ Pris- 
ons and Prisoners,’ owing to the threatening 


on 


tainments on last Tuesday, was postponed un- 
til a more favorable occasion. The writer 
hereof has had the privilege of hearing a 
great portion of it read and can testify to its 
originality and worth. There will be two 
more meetings this spring—the last Tuesdays 
of April and May respectively. ‘The latter 
named evening is the occasion of the Eighth 
Anniversary of the Academy, when an ad- 
dress by the President upon the progress of 
Science may be expected. 





Pror. F, F. HILper, of St. Louis, recent- 
ly delivered a lecture before the Davenport 
(Iowa) Academy of Sciences upon ‘ The Art 
Wonders of Ancient Egypt.” As Professor 
Hilder spent several years as a civil engineer 
and interpreter in the service of the Egyp- 
tian Government, his opportunities for acquir- 
ing intimate knowiedge of his subject were 
exceptionally good and the lecture was large- 
ly attended. 





THE mistake of 1000 years in our state- 
ment of Wiggins’ prophecy in the March 
REVIEW, though made without collusion 
with him, will probably, in view of the results 
March gth to 11th, be regarded by him as a 
saving clause, and will be adopted as the 
true text by his adherents, 








EDITORIAL NOTES. 


Ir is probable that Prof. W. I. Marshall, 
who delivered an illustrated lecture at the 
Opera House upon ‘‘ The National Park and 
its Great Geysers,”’ under the auspices of the 
Kansas City Academy of Sciences three years 
ago, will be induced to visit the city in May 
and give a series of entertainments illustrated 
by stereopticon views of the wonders of 
the Pacific Coast, Ifthe Academy succeeds 
in this our citizens can prepare for a rich 
treat. 





Mr, T. CumMINGS, in the Seéentefic Ameri: | 


can claims to have discovered that the Egyp- 
tian obelisk in Central Park is not granite, 


as has been supposed, but simply a concrete , 


composed of crushed granite, aspha't and 
hydraulic lime (not cement). He gives the 
Egyptians great credit for knowing how to 
make first-class concrete, but offers to dupli- 
cate the obelisk in the same material for 
$15,000. If history is correct as to the age 
of this job, Mr. Cummings would have to em- 
ploy a longer lived insurance company than 
ordinary to furnish a satisfactory guaranty ot 
the durability of this duplicate. 

THE transportation car of U.S. Fish Com- 
mission, in charge of Mr. Moore, remained 
here a few days last week, affording quite a 


number of our citizens an opportunity to in- | 
spect it and the manner of handling ihe | 


young fish. It has been discovered by ex- 


perience that if the water containing them is | 


kept at about 40° it is not necessary to change 
it more than twice a week, even when there 
are twenty or thirty fishes to the gallon. 





A coal mine has been discovered in the 
vicinity of Gentryville, Mo., and a company 
is being organized to develop it. The vein 
is about three feet thick, and the coal is said 
to be of good quality. 





A slight shock of earthquake was felt all 
along the Pacific coast east and south of San 
Francisco, on the 30th of March, At Wat- 
sonville nine shocks were felt, and at Hol- 
lister plate-glass windows were broken and 
brick walls cracked. 


Mr. KEELY, the inventor of the motor 
which he claims will revolutionize all motive 
power, proposes to make a trial trip on the 
4th of July. The apparatus will have a ca- 
pacity of 500-horse power. The parts of the 
engine are massive, and are composed of 





Austrian gun metal and the hardest of hard. 
ened steel. 





THE fourth centennial anniversary of the 
birth of Raphael was celebrated at Rome, 
March 18th, with great pomp. A bronze 
bust of the great artist was unveiled at his 
tomb, 





Dr. LEwis Swirt, Director of the Warner 
Observatory, has received from Minister 
Morton at Paris 540 francs, the Lalande 
prize of the Paris Academy of Science award- 
ed each year to the astronomer most distin- 
guished during the year. The prize also in- 
cludes a silver medalof the Institute of Paris, 
of which Dr, Swift becomes an honorary 
member. 








THE Annual Reports of the City Comptrol- 
ler, City Engineer and City Physician are the 
fullest, most complete and most satisfactory 
of any ever made by similar officers in the 
history of this city. We shall take occasion 
to quote from the last named in our next. 





SENATOR Bryant’s bill appropriating 
$100,000 for enlarging and repairing the 
State University of Missouri passed the Sen- 
ate on March 23d, and has since been ap- 
proved by the Governor. 





A new test for gold leaf was accidentally 
discovered at the Farrell Venetian Art Glass 
Manufacturing Company’s worksin Brooklyn. 
By the Farrell process the leaf is placed on 
the incandescent glass, which is then blown. 


The expansion splits the leaf iato beautiful 
and fantastic forms, and the object is then 
| fired, covering the glass with the vitreous 
material. In using a guaranteed 999 quality 
of gold leaf the workmen found that the ex- 
pansion separated the gold from a copper al- 
| loy, and the object was ornamented with gold 
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and handsome green, the latter color being 
due to the oxidation of the copper. 





THE U. S, Signal Officer, at St. Louis, pre- 
dicts that the current of the Mississippi Riv- 
er will cut its way into the Atchafalaya Ia- 
you within a year or two and make that the 
main channel from the mouth of the Red 
River to the Gulf. This will shorten the 
line to the Gulf about 200 miles, but as the 
cities along the present course and Captain 
Eads will eecidedly object to the change, it is 
likely that such steps as we suggested last 





season will be adopted to prevent the change | 


and at the same time allow of the overflow in | 
| style. 


the Atchafalaya Bayou to the Gulf and thus | '° have no idea of ceasing their progressive 


very high water from the Mis issippi through 


save the country below the mouth of the Red 
River, 





Tue National Academy cf Science will 
hold its regular annual meetiug next month, 
A larger attendance than usual is anticipated, 


as the members of the Academy will be in- | 


vited to participate in the ceremonies attend- 
ant upon the unveiling of the statue of the 
late Prof. Henry, for many years in charge of 
the Smithsonian Institution. The 19th of 


April has been selected as the time for the | 


ceremony, and in deference to the simplicity 
that characterized the life of the deceased, the 
details of the occasion will not be elaborate, 
but will consist of an oration by President 
Noah Porter, of Yale College. The statue is 
the work of W. W. Story, whom Congress 
specially named in the law appropriating 
$15,000 for it. Besides the members of the 
National Academy, President Arthur and his 
Cabinet and committees representing Con- 
gress, as well as other distinguished persons, 
will be present, The figure is of bronze, sev- 
en feet high, and represents tie late Professor 
standing in a meditative attitude, one hand 
resting upon a support, the whole effectively 
and gracefully draped in an academic gown, 
The pedestal is of red beach granite, and the 
base and top of Quincy gray granite. The 
red granite is polished and bears upon its 
surface, in clear-cut Roman letters, the sim- 
ple inscription * Joseph Henry.” 





KANSAS CITY REVIEW OF SCIENCE, 


ITEMS FROM PERIODICALS. 
Subscribers to the REVIEW can be furnished 
through this office with all the best magazines of 
the Country and Europe, ata discount of from 
15 to 20 per cent off the retail price. 





WE have received Harper's Monthly for 
April, also the latest numbers of the Weekly 
and the Bazar, Without entering into de- 
tails, we cannot avoid calling attention to the 
constant improvements being made in each 
of these periodicals, not only in literary mat- 
ter but in engravings, printing and general 
The editors of these magazines seem 


efforts, though the public have regarded 
them as nearly perfect for a long time. 





We learn from ‘Notes and News” in 
Science of March 16th, that the American 
Archeological Institute of America, at Bos- 
ton, has about 80 life and 220 annual mem- 
bers, and besides its Reports and its papers, 
has commenced the publication of a Bulletin 
giving the full reports of its agents in Greece, 
New Mexico, Cyprus, the Troad, etc. 





THE contents of the Popular Science Month- 
fy for April are as follows: Nature and 
Limits of the Science of Politics, by | rofessor 
Sheldon Amos, LL.D. The Economic Func- 
tion of Vice, by John McElroy. Progress of 
the Backboned Family, by A. B. Buckley, 
(Illustrated). Curiosities of Superstition, III, 
by Felix L. Oswald M. D. Perceptional Iu- 
sanities, by Dr, W. A. Hammond. Dwarfs 
and Giants, by M. Delbceuf. The Census 
and the Forests, by N. H. Egleston. Origin 
of the Donkey, by C. A. Pietrement. Spec: 
ulations on the Nature of Matter, by Henry 
H, Bates, M. A. The Legal Status of Serv- 
ant Girls, by Oliver E, Lyman. The New 
York Geological Survey, by James Hall, LL. 
D. The Origin of the Calendar and Astrolo- 
gy, by Professor W. Foester. Sketch of In- 
crease Allen Lapham, LL. D., (With Por- 
trait); Correspondence; Editor’s Table; Lit- 
erary Notices; Popular Mis-ellany; Notes. 
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THE Art Interchange, publishéd by Will- 
iam Whitlock and edited by Arthur B. Tur- 
nure at 140 Nassau Street, New York, is an 
admirably conducted periodical. In the 
number for March 15th we find several most 
beautiful designs for the use of amateur and 
art students. Eleven columns are devoted 
to Notes and Queries upon art topics. Among 
the subjects considered are—Plaster Casts, 
Dacca Silk, Easter Church Trimming, Spray 
Work, Drawn Work, Decoration for Fire- 
place, Oil Colors for Grapes, Mirror Silver- 
ing, Decorations for four sets of Scrym Cur- 
tains, Inlaid floors, Text Book on Composi- 
tion, Painting on Silk and Satin, 

All subscribers to the Avt Interchange are 
entitled to the privilege of asking advice on 
topics connected with art, literature, and 
etiquette. $2.00 per annum. 





THE April At/antic opens with the first in- 
stallment of the dramatization of Henry 
James’s Daisy Miller, with new characters 
and scenes, This is followed by Pillow- 
Smoothing Authors, an essay by Dr. Holmes, 
who furnishes a prelude on Night-Caps, and 
comments on an old writer, namely, Burton, 
from whom he makes copious extracts, 
Charles Dudley Warner contributes a re- 
markably excellent article on Modern Fic- 
tion, Miss Sarah Orne Jewett has a delight- 
fully characteristic New England story en- 
titled A New Parishioner. Richard Grant 
White contributes an article on the Bacon- 
Shakespeare Craze. Bradford Torrey, writes 
for this number an interesting article on 
Bird-Songs. Elizabeth Kobins writes of 
Stage Buffoons in different countries and 
times. There are poems by Mr. Aldrich, 
Rose Hawthorne Lathrop, and others, to- 
gether with reviews of important recent 
books, and the usual variety of the Contribu- 
tors’ Club. 





In the North American Review for April, 
the scriptural and legal aspects of Divorce 
are presented respectively by the Rev. Dr, 
Theodore D. Woolsey, well known for his 
insistance on the indissolubility of the mar- 
riage tie, and by Judge John A. Jameson, a 











jurist whose long experience with divorce 
cases in Chicago, both on the judicial bench 
and at the bar, lends to his observations a 
very special value, Dr. P. Bender, under the 
title A Canadian View of Annexation, makes 
a forcible presentation of the reasons which 
incline many citizens of the Dominion to 
favor the idea of absorption by the United 
States. Senator John A. Logan sets forth 
the need which exists for National Aid to 
Public Schools in the several States and Ter- 
ritories.s The Rev. Dr. Howard Crosby 
writes of The Dangerous Classes that men- 
ace the perpetuity of civil order and the 
peace of the community, meaning the manip- 
ulators of corporation stocks and the men 
who, having amassed enormous wealth, use 
it for nefarious purposes. James C. Welling, 
President of Columbian University, treats of 
Race Education, the probiem that confronts 
the philosophic statesman, of the presence 
in our body politic of a strong Negro contin- 
gent. The Water Supply of Cities is discuss- 
ed by Charles F. Wingate; Ethic Systems, 
by Prof. F. H. Hedge; Street Begging, by 
Rev. Dr. Charles F, Deems, and Criticism 
Christianity, by O. B. Frothingham. Pub- 
lished at 30 Lafayette Place, New York, and 
for sale by booksellers generally. 





WE are indebted to Prof. C, V. Riley, the 
U.S. Entomologist, for a copy of Vol. I of 
the Proceedings of the Biological Society of 
Washington, containing an account of the 
Darwin Memorial Meeting, May 12, 1882, 
with the addresses delivered on the occasion. 





Harpers Weekly for March 31st contains an 
illustrated account of the lacustrine village of 
St. Malo, at the foot of Lake Borgne, which 
for fifty years has been occupiea by certain 
Malay fishermen from the Phillipine Islands. 
The description of the manners and customs 
of this strange settlement, in which there are 
no womeu, is very interesting. Except for 
the possession of modern firearms and one an- 
tiquated clock, the life of the lake dwellers of 
St. Malo would seem to be about on a paral- 
lel with that of the Swiss lacustrine settle- 
ments of the Bronze epoch. 
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J. ©. biG EL. FiOF SE", 
THE BOOT & SHOE MERCHANT 
of this City, sole Agent of the Celebrated 


Burt's Shoes and Boots 


—FOR— 
LADIES’ & GENTLEMEN’S WEAR. 


I also have a iarge stock of other leading manufacturers on hand, to select from, at the lowest cash 
Prices. B@™ Please call and examine. 








532 Main, Street - - - Kansas City. 
THE DIAMOND DRUG STORE. 
A large Have the 
assortment of Fine most complete stock 
Toilet Goods, Perfumery, Toilet Drugs, Medicines Chemicals, 


Etc., to be fo und in the city. Prescriptions 


Soaps, Sponges, Etc. Trusses, and Supporters, 
compounded only from purest med- 


Homa ypathic Medicines and Spe- 





cifics constantly on icines, and by competent 
nand, persons, 
HOLMAN & FRENCH Cor. 9th & Main Sis., 


Proprietors. 


JAMES REDHEFFER, == AMERICAN ANTIQUARIAN 


House-Furnishing Goods of All Kinds, | 
assures the Readers of the REview that | ORIENTAL “TOURNAL, 


the | AN ILLUSTRATED QUARTERLY. 











—— $3.00 PER YEAR.—— 


‘ 2 | 
| Devoted to American Antiquities and the Science 
of Anthropology: 


Published by 


Hard Coal Base-Burner 





Is'the Best HEATING STOVE in this | JAMESON & MORSE, - - Chicago, IIL 
Market. Edited by Stephen D. Peet. 

It is also the best looking and Cheap- Eight departments represented: American 
est Stove. F Antiquities, Oriental and Classical Antiqui- 


CALL AND SEE IT! ties, Biblical Antiquities, Indian Linguistics, 
Mythology and Folk Lore, Man in Geology, 


RED PR ONT STORE, Archeology of Art and Architecture, Hiero- 
518 MAIN STREET. 





glyphics and Inscriptions. 




















BULLENE, MOORES & EMERY, 





American Dress Goods, 
Fine Dress Goods 
Colored Silks, 
Black Silks, 


EVENING SILKS, 
PARTY SILKS, 
FANCY SILKS, 
SUMMER SILKS. 
COLORED SATINS, 
BLACK SATINS, 
SILK BROCADES, 
MOURNING SILKS. 


Silk Velvets, 
Silk Plushes, 
Brocade Velvets, 
Black Cashmeres, 


Black Goods and 
Mourning Goods. 


Our Specialty. 


WASH GOODS, 
GINGHAMS, 
LAWNS. 
WHITE GOODS. 
SELECT PRINTS. 


We also keep the Materials required by 
Butterick’s Patterns ! 





Silk Dresses. 
Worsted Dresses. 
Mourning Dresses. 
Spring Wraps. 
Ladies’ Jackets. 


Spring Shawls. 
Muslin Underwear. 
Dressing Sacques. 
Children’s Dresses. 


Children’s Jackets. 
Table Linens. 
Towels, Towelings. 
Cloths, Cassimeres. 


BLEACHED COTTONS. 
PERCALES. 
CARPETS, CURTAINS. 
LAMBREQUINS. 


LACE CURTAINS. 
WINDOW SHADES. 
WHITE GOODS. 
EMBROIDERIES. 


Corsets, Hosiery. 
Zephyrs, Yarns. 
Knitting Silks. 
Felts, Canvasses. 


Worsted Embroideries. 
Lace Tidies. 
Embroidered Tidies. 


Merino Underwear. 
Gents’ Furnishings. 


Ninfg. Departments. 


SHIRT MAKING. 
DRESS MAKING. 
FINE TAILORING. 





BULLENE, MOORES & EMERY, 








JOHN H. KRULL, 


MERCHANT TAILOR 


122 West Sth Street, KANSAS CITY, MO. 


A Large Assortment of Foreign and Domestic Woolens 


First-Class Fit and Workmanship Guaranteed. 

















ESTABLISHED 1858. 


Kansas Clty, January, 1888 


i Le. Mammersiough & Go., 
\ Vhe One-rice Clathiers, 


resent compliments to the readers of 
the Review, and beg to cal/ their attention 
to our unrivaled stocx of Gentlemen’s and 
Youths’ Clothing and Furnishing Goods. 

We sell none but the Best Articles. Our 
prices are plainly marked in figures and are 
never deviated from. 

t 1s useless to svecify, as we have everything 
that a Gentleman can want zo maze Armself com- 
fortable and atiractive in appearance. 

We make WEDDING SUITS «a specialty, ana can supply 
the finest grades on very short notice. CLERGYMEN are always 
allowed a discount of 10 per cent. 

When you are in Kansas City, please call and examine our 
Goods. We know that we can suit you, oth in quality and price. 
Let the boys cr ve too and get tickets in the next pony drawing. 


Su: Res’ .ully Yours, L. HAMMERSLOUGH & CO., 
Pehla Cor. 5th and Main Sts. 
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Established 1865. 


ED. H. WEBSTER, 


Real Estate? Loan Broker 


FARMS, Unimproved and Mineral Lands Bought and Sold, Capital Invested, Rents Collected, Taxes Paid 
Titles Examined, Deeds, Leases and General Conveyancing and Notarial Business promptly attended to. 


Office, No. 602 Main Street, 
KANSAS CITY - MISSOURI. 
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Sines EAPEST: 

Wnsis OY... 3 ESRNDNG Aor CLUBBING RATES. 
$5 to $20 Ber day gy Be — Pa We can furnish subscribers to the KANSAS 
Portland, Maine. City Review with any periodical published 

in this Country or Europe, at from 15 te 20 
$66 a week in your own town, ‘Terms and $5 per cent below the regular subscription price. 
outfit free. Address H. Harietr & Co., | For advertising rates address the Publish- 


Portland, Maine. er, 


a 

| THEO. 8. CASE. 
$72 A WEEK. $12 a day at home easily made. | 
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Coctly Outfit free. Address Truz & Co., 
Augusta, Maine. | 
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THE SS Fac- simile Circulars, Prices 
GOVERNMENT em Current, Music, Draw- 4 SD 
= ings, School Examination / e 


Papers, ete., in a common 
_ copying press, at the rate Engraved in Line and Stipple from a photograph ap- 
: ot 500 per hour. The roved by Mrs. Garfield as a correct likeness. A 
a> most rapid, — eautiful work ofart. Nocompetition. Size 
& ple, and economi- 18x24. Send for circulars and extra terms. The 
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PTD e000 eat | Henry Bill Publishing Co., Norwich, Conn. 













. trom a single writing. The 
Simmons Hardware Co.,of St. Louis, says 





@GEND LETTER STAMP to ANDRUS & IL- 








of it: “Our Papyrograph, pure ‘hased some time sinc ey 

gives entire satisfaction. Would not be without it for LINGWORTH, Rocxrorp, Itttnots, for a copy 
(1,000 a year.” For speci ‘ work price-list, éte., of sixteen page paper devoted to Shells, Insects, 
address, with stamp, THE PAPYROGRAPH CO., 41 Birds, Animals, Minerals, Coins, Stamps, 
to 45 SHETUCKET STREET, NORWICH, CoNN.’ Local Flowers, Pazzles and Stories. 
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Our New Building, with a Frontage of 150 feet on MAIN STREET. 


OUR DRY GOODS, 
Costumes Undergarments, 


For Variety and Prices are not Excelled by any House 


in the WEsT. 


TRY US AND BE CONVINCED. 


A feature of Our Business is 


SELLING GOODS BY MAIL. 


Write for Samples or Our Handsomely 
ILLUSTRATED CATALOGUE 
We send FREE to all who apply. 


GQ. U. Sinith & Go, 


Main & 11th Sts., KANSAS CITY, MO. 








WM. EK. THORNE, 


Pictur Frames, Fisturt Mouldings, Pistures, 


ARTISTS’ AND WAX FLOWER MATERIALS, 


wirrors and Mirror Plates, Statuary, A New Line, Cheap 
FANCY GOODS OF MANY KINDS. 


SEND FOR CATALOGUE. 
728 Main Street, Corner 8th, KANSAS CITY, MO. 


>PQTEN TS. e 


H. B. BROCK, 


SOLICITOR OF PATENTS 


615 SEVENTH ST., N. W., Opp. Main Entrance Patent Office, 
WASHINGTON, D. C. 


I refer to any one connected in an official capacity in the U. S. Patent Office. 








e<««@DEERE & CO., A. MANSOR.Gh9 


~> DEERE, MANSUR & C0. 


» Wholesale and Retail, 


FINE $ CARKIVGHS, 


Buggies, Phaetons and Wagons. 
BUCKEYE LAWN MOW ERS 


Endorsed by many well-known Citizens and fully Warranted by Us. 


PriceLow. Delivered to any City Address. A Full Line of Farm Machinery. 


SALESROOMS AND WAREHOUSES 
SANTA FE, FROM TENTH TO ELEVENTH STS., 


KANSAS CI1Y, - - - MISSOUR1. 




















MICROSCOPE FOR SALE! 


Zentmayer’s American Grand. Good as New. Very fine instrument. Cost 








with accessories, $500. Will be sold at abargain. Address 
DR. STEPHEN BOWERS, Falls City, Neb. 











NATURAL HISTORY STORE. 


Educators of the present day have become thoroughly convinced that natural history 
can no more be taught or studied successfully, without illustrative specimens and prep- 
arations, than can geography without maps and globes; arithmetic without black-boards, 
crayons, scratch-books and pencils; chemistry without experiments; natural philosophy 


without apparatus; or music without an instrument, 
To meet the pressing necessity for such material, which still exists in many educational 


institutions of all grades, I am prepared to supply 

UNIVERSITIES, COLLEGES AND SCHOOLS 
with CoLLECTIONS of Fossils, Rocks, Minerals, Insects, Skeletons, Birds, Shells, Fishes, 
Plants, Indian Relics, etc., etc., in quantities ranging in price from a few dollars to a thou- 


sand or more, 
Suites of Specimens especially adapted to the various TExT Books of Ge logy, Zodlogy, 


etc!, oa most reasonable terms. 
IN QUALITY AND PRICE I CHALLENGE COMPETITION. 
Condensed Price List, References, etc., sent on application, 


Ss. H. TROWBRIDGE, Glasgow, Mo. 





WEEKLY OBSERVER, 


FALLS CITY, NEBRASKA, ; 


An Independent Anti-Monopoly Journal devoted to the best interests of the whole 
Country, with Special Departments of Science and Literature 


Ne Leta Coa ee een ee eer een ener 


TERMS :—$1.50 a year tf paid strictly in advance; $2.00 1f not paid within three months. 
$1.00 for six months, 60 cents for three months, in advance, 


ADVERTISEMENTS INSERTED AT REASONABLE RATES. 


DR. STEPHEN BOWERS, - Editor and Publisher. 
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WHAT IS THOUGHT OF THE “ REVIEW” 


By 


Pror, F. H. Snow, of the Kansas Univer- 
sity says: ‘‘Can you replace the August and 
and September numbers of the REVIEW for 
me? It isso valuable that I cannot afford 
to miss a single number,” 

Pror. E. A.POPENOE, of the Kansas Agri- 
cultural College, in remitting, says: ‘*I will 
speak to my friends in behalf of the REVIEW 
and hope I may be able to induce some of 
them to become subscribers.” 

Pror. H. C. BoLTon, of Trinity College, 
Hartford, Conn., says: ‘* Your REVIEW con- 
tains many valuable papers,” 

ProF. PAUL SCHWEITZER, of the University 
of Missouri, says : ‘¢ I inclose money order for 
the Review. lam glad you continued to 
send it. Accept best wishes for its success,” 

Pror. F, Jj. BAKER, of Baker University, 


says: ‘‘If I were limited to one scientific 
periodical it would be the REVIEW.” 
Pror. Wm F, BAHLMAN, of the State Nor- 


mal School, Warrensburg, Mo., says: ‘“ En- 
closed please find draft for $5.00 in payment 
of two years’ subscription to the REVIEW. 
Wishing you success, etc.” 

ProF. S. H, TROWBRIDGE, of Pritchett In- 
stitute, says: ‘*I know of no magazine that 
contains a better compendium of the world’s 
best thoughts, right up to present time.’’ 

Dr, CuHaAs, H, STERNBERG, Cambridge, 
Mass., says: *‘I have enjoyed your REVIEW 
very much and will help you all I can by all 
means in my power.” 

Pror. F. W. PuTNAM, of the Peabody 
Museum, Harvard University, sends; “‘ Many 
thanks for the missing No. 5, Vol, VI, of the 
REVIEW, which arrived this morning.” 

Mr, Wo. Dawson, the Quaker-Shoemak- 
er-Astronomer, of Spiceland, Ind., in sending 
in a subscription says: ‘* You have my earn- 
est wishes for the success of the REVIEW. I 
feel too much interest in it to charge any- 
thing for soliciting.” 





Its SUBSCRIBERS and EXCHANGES. 
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Hon. B. B. CAHOON, Freirickstown, Mo., 
says: ‘‘I read the REVIEW with pleasure and 
profit, and I hope for such support to be ac- 
corded to it that it will prove to you as great 
a financial as it is a scientific success,” 

A. Woopwarp, Librarian of the American 
Museum of Natural History, New York, 
writes: ‘*Can we secure your valuable Re- 
VIEW in exchange for our ‘ Bulletin?’ ” 

ProF. Rost. S. BALL, Astronomer Royal 
of Ireland, says: ‘‘I acknowledge with thanks 
the receipt of your REVIEW at this Observa- 
tory.” 

Pror. H. A. REID, Secretary of the Iowa 
State Academy of Sciences, says: ‘I find I 
am minus several numbers of this volume; I 
must have them at once.” 


THE Kansas City REVIEW OF SCIENCE 
AND INpDustRY is a strictly popular magazine, 
better adapted to family reading than any 
other scientific journal in the country. It 
comprises original articles by thé best writ- 
ers, and selections from the best periodicals 
of this country and Europe, upon Geology, 
Mining, Archeology, Medicine and Hygiene, 
Meteorology, Exploration and Travels, Me- 


chanic Arts, History and Biography, Book 


Reviews, etc. It has played its full part 
among periodicals of the West in calling at- 
tention to the natural resources and advant- 
ages of this region, and is deserving of the 
patronage of all intelligent and enterprising 
citizens. 

Monthly; 64 pages octavo: $2.50 per an- 
num, 

N. B.—CLUBS of FOUR or MORE ARE 
ALLOWED a DISCOUNT of 25 per cent. 

All Subscribers are entitled to discounts on 
magazines and books ordered through this 
office, of from 15 to 25 per cent from retail 
prices, 

For advertising terms address 

THEO. S. CASE, 

KANSAS CITY. - - MISSOURI. 





